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TalkTalk 



The world's first hands-free consumer 
mobile communication system lets you 
keep in touch while on the go. 



Do you remember the CB fad? Six years ago 
Americans jammed the air waves as every- 
body discovered the fun of personal commun- 
ications. 

But like all big fads, CB soon died. People 
hung up their mikes and gave CB back to the 
truckers who started the fad in the first place. 

The personal communications fad is now 
back with an entirely new concept. TalkTalk is 
a headphone with a boom mike that lets you 
talk hands-free with someone else blocks 
away. Your voice activates a transmitter. 
When you stop talking, the transmitter auto- 
matically shuts off and you receive. The 
transmitter, receiver and power supply are 
located in a small case thinner than a pack of 
cigarettes which you wear clipped to your belt 
or placed in your pocket. 

SAFER THAN HEADPHONES 

You hear the receiver through an adjustable 
headphone which you comfortably wear over 
your right or left ear. This leaves one ear free to 
hear the sounds around you-much safer for 
outside activities than the popular stereo 
headphones. 

You can now communicate, hands-free and 
in safety, white you cycle, hike, jog, work or 
play for up to one-half mile and all on a single 
9- volt battery that lasts up to 8 hours of typical 
use. But there's much more. 

An antenna circles the headphone so 
there's no ugly wire protruding from the top of 
your head and you keep your conversations 
private because the range is reduced to a 
block. But if you want to reach out to the unit's 
half miie range, simply unhook the antenna 
wire from its clamp and presto, you have an 
ugly wire protruding from the top of your head. 

UNIT CAPTURES SIGNAL 

TalkTalk was built in Japan with the same 
technology used in professional communica- 
tion systems. For example, the system uses 
frequency modulation (FM) as opposed to the 
amplitude modulated signal used in CB. CB 
frequencies tend to get crowded -with power- 
ful stations often talking on top of each other. 



Not true with FM. The system's FM receiver 
uses a "capture effect," to reject all other 
signals letting you hear only the one signal 
closest to you. You capture a clear, crisp, 
easy-to-hear transmission. And since the 
Federal Communicatons Commission has set 
aside the TalkTalk's frequency of 49 mega- 
hertz for 100 milliwatt maximum power, no 
other higher power station will bury you. But 
wait, there's even more. 

A voice-actfvated sensitivity switch lets you 
adjust your boom mike for all outside noise 
conditions low for a motorcycle and medium 
or high for a bicycle. And a two-staged volume 
control lets you securely adjust the volume 
level with no fear of accidentally moving it. 

You can keep the system's 6-ounce case in 
your vest pocket or clip it to your belt with its 
removable pager-styled clip. In fact, even the 
clip is impressive. It's a heavy-duty device that 
can be slipped off when you want to keep the 
unit in your pocket. 

The boom portion of the mike is malleable. 
That means you can bend it in any direction 
and it will stay there. Wear the mike close to 
your mouth, far away, or even bend it out of the 
way completely. 

Use your imagination. We used ours and 
came up with over 100 activities that make the 
TalkTalk useful or fun. Sure, the obvious ones 
like cycling, hiking, sports, work and play came 
easy. But how about using a pair in a shopping 
center to keep in touch? Or how about keeping 
In contact with your home while you walk the 
dog? TalkTalk can be used for outdoor trea- 
sure hunts, or by tour directors and ski instruc- 
tors. The list goes on. 

PLENTY OF UTILITY 

And don't forget the surprise of contacting 
someone else on a TalkTalk like you used to 
on CB. If enough people use them, you'll be 
able to ride your bicycle down a path and meet 
other TalkTalkers as well. There are five sep- 
arate channels to choose from. If you order a 
pair, we'll send you a matched frequency set. 
To order more on that frequency simply spec- 
ify the frequency on your reorder form. 



TalkTalk is manufactured by Standard 
Communications- an established manufac- 
turer of professional two-way communications 
systems- assurance that your modest invest- 
ment is well protected. The TalkTalk was de- 
signed for rugged use but if service is ever 
required, Standard's convenient service-by- 
mail center is as close as your mailbox. 

To order your TalkTalk, send a check for 
$1 19.95 per unit ($239.90 per pair) plus $4.00 
postage and insured delivery to the address 
below. Illinois residents please add 6% sales 
tax. Credit card buyers may call our toil -free 
number below. We'll send your TalkTalk com- 
plete with one 9-volt battery, headphone, 
transmitter/receiver, boom mike and com- 
plete instructions along with a one-year limited 
warranty. 

GIVE IT A WORKOUT 

When you receive your unit, really give it a 
workout. See how far you can transmit with the 
antenna up or down. Use it in a shopping 
center, on a bike ride or in your factory. See 
how comfortable it feels and how safe you feel 
with one ear free to hear outside sounds. Then 
decide if you want to keep it. If for any reason 
you are not satisfied, return your unit in its 
original condition within 30 days and we'll 
refund your money in full including $4.00 
postage and handling. 

Every once in a while we discover a product 
that really is fun yet opens up a new dimension 
in convenience and utility. The TalkTalk is just 
that product. Order a pair at no obligation, 
today. 



PRODUCTS 
THAT 
THINK 

DeptRA One JS&A Plaza £ 

Northbrook, HI. 60062 (3 1 2) 564-7000 | 

Call TOLL-FREE 800 228-5000 £ 

In Nebraska Call 800 323-6400 <§ 

©JS&AGroup,lnc.,1981 M 

1 




03 
O 



o 

LU 



Why use their flexible discs: 

Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash 

when you could be using 

MEMOREX 

high quality error free discs? 



Product Description 

8" SSSD IBM Compatible (128 B/S, 26 Sectors) 

8" SSSD Shugart Compatible, 32 Hard Sector 

8" SSDD IBM Compatible (128 B/S, 26 Sectors) 

8" DSDD Soft Sector (Unformatted) 

8" DSDD Soft Sector (1 28 B/S, 26 Sectors) 

8" DSDD Soft Sector (1 024 B/S, 8 Sectors) 

8" DSDD Burroughs B-80 Comp., 32 Hard Sector 

5 1 A" SSSD Soft Sector (Unformatted) 

5 1 A" SSDD Soft Sector w/Hub Ring 

5 1 A" SSDD 10 Hard Sector w/Hub Ring 

5V4" SSDD 16 Hard Sector w/Hub Ring 

5V4" DSDD Soft Sector w/Hub Ring 

5 1 /4" DSDD 10 Hard Sector w/Hub Ring 

5V' DSDD 1 6 Hard Sector w/Hub Ring 

Single Sided Single Density; SSDD = Single Sided Double Density 



SSSD 

DSDD 



■■ Double Sided Double Density 



Memorex Flexible Discs.. .The Ultimate in Memory Excellence 



Quality 

Memorex means quality products that you can depend 

On. QuaJily control at Memorex means starting with the 

best materia Is available. Continual surveillance through- 
out the entire man ufactu ring process. The benefit of 
Memory's years of experience in magnetic media pro- 
duction, resulting, for Instance, In proprietary coating 
formulations. The most sophisticated testing proce- 
dures you'll find anywhere in the business. 
100 Percent Error Free 

Each and every Memorex Flexible Disc is certified to be 
1 00 percent e rro r free. Ea en trac k of each flexible disc 
Is tested, individually, to Memorex's stringent standards 
of exceHen.ce. They test signal amplitude, resolution, 
low-pass modulation, overwrite, missing pulse error 
and extra pulse error. They are torque-tested, and 
competitively tested on drives available from almost 
every major drive manufacturer in the industry includ- 
ing drives that Memorex manufacturers. Ftigid quality 
a ud its a re bu i It int o every step of i he manma n ufactu ring 
process and stringent testing result in a standard of 
excellence that assures you, our customer, of a quality 
product designed for increased data reliability and 
consistent top performance. 

Customer-Oriented Packaging 
Memorex's commitment to excellent does not stop 
with a quality product. They are proud of their flexible 
discs and they package them with pride. Goth their 
packaging and their labeling have been designed with 
your ease of identification and use in mind. The desk- 
top box containing ten discs is convenient for filing and 
storage. Goth box labels and jacket labels provide full 
information on compatibility, density, sectoring, and 
record length. Envelopes with multi-language care and 
handling instructions and and color-coded removable 
labels are included. A write- protect feature is available 
to provide data security. 

Full One Year Warranty— Your Assurance of Quality 
Memorex Flexible Discs will be replaced free of charge 
by Memorex if theyare found to be defective in materials 
o r wor km ans h ip with! none year of t h e date of pure h ase. 

Other than replacement, Memorex will not be respon- 
sible for any damages or losses {including consequential 
damages) caused by the use of Memorex Flexible 
Discs. 



Quantity Discounts Available 
Memorex Flexible Discs are packed 10 discs to a 
carton and 1 cartons to a case. Please order only in 
increments of 100 units for quantity 100 pricing. We 
are also willing to accommodate your smaller orders. 
Quantities Less than 100 units are available in incre- 
ments of 10 units at a 10% surcharge. Quantity 
discounts are also available. Order 500 or more discs 
at the same time and deduct 1%; 1 ,000 or more saves 
you 2%; 2,000 or more saves you 3%; 5,000 or more 
saves you 4%; 1 0.000 or more Saves you 5%; 25,000 or 
more saves you 6%; 50,000 or more saves you 7% and 
1 00,000 or more discs ea rns you a n 8% discou nt off our 
super low quantity 100 price- Almost all Memorex 
Flexible Discs are immediately available from CE. Our 
warehouse facilities are equipped to help us get you 
the quality product you need, when you need it. if you 
need further assistance to find the flexible disc that's 
right for you h call the Memorex compatibility hotline. 
Dial S00-53 8-8080 and ask for the flexible disc hotline 
extension 0997. In California dial 800-672-3525 ex- 
tension 0997. Outside the USA dial 40Q-9S7-0997. 

Buy with Confidence 

To get the fastest delivery from CE of your Memorex Flexible 
Discs* send or phone your order dlreclly lo our Computer 
Produces Division, Be sure to calculate your price using theCE 
prices In this ad. Michigan residents please add 4*Kj sales tax. 
Written purchase orders are accepted from approved QOvern- 
merit agencies and most well rated tirms at a 30% surcharge 
lor net 30 billing. AH sales are subject to availability, acceptance 
and verification. All sales are final. Prices, terms and speci- 
fications are subject to change without notice. Out of stock 
items wilt be placed on backorder automatically unless CE Is 
instructed differently. Minimum order £50.00. International 
orders are mvi led w>tli a $20.00 surcharge lor special hand ling 
in addition to shipping charges. All shipments are F.OB. Ann 
Arbor, Michigan. NoCQD's please. Non-certrfied and foreign 
checks require bank clearance. 

Mail orders to: Communication! Electronics, Bo* 1002. 
Ann Arbor, Michigan 4S106 U.S.A. Add SB.00 per case or 
partial-case of 100 fl-irtch discs or &6.00 per case or partial 
cage of 100 SW-inch mmi'discsforU.P.S. ground shipping and 
handling in the continental U.S-A, If you have a MasterCard or 
Visa card,, you may call anytime and place a credit card order. 
Order toll-tree in the U.S. Call anytime 800-521 -441 4. If you 
If you are outside the U.S. or in Michigan, dial 31 3-994-4444. 
Order your high quality, error free Memorex discs today. 
Copyright '1982 Communication! Electronics" 
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Part# 


CE quant 

1 0O price 
per disc (S) 


3062 


2.09 


3015 


2.09 


3090 


2.74 


3102 


3.14 


3115 


3.34 


3104 


3.34 


3092 


3.34 


3401 


1.94 


3481 


2.34 


3483 


2.34 


3485 


2.34 


3491 


3.09 


3493 


3.09 


3495 


3.09 



High Quality 
Error Free 






MastwCatd 



Order Toll-Free! 
(800)521-4414 

In Michigan (3131 934-4444 




For Data Reliability— Memorex Flexible Discs 
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YOUR OWN COMPUTER: A buyer's guide to hardware 

and software. 

Bally Arcade 

Commodore VIC-20 

IBM Personal Computer 

Osborne 

NEC PC-8000 

Sinclair ZX-61 

Pocket Computers 

Xerox 

Disc Operating Systems 

High Level Basic 

Word Processing 

Data Base Management 

Utility Software 



BUILD THIS 



39 VIDEO TTTLER 

Add titles to your home video movies with this microprocessor- 
based character and graphics generator. NTSC video 
output connects directly to your VCR. Michel Champagne 

44 SUPER SIREN 

Multi-mode siren is a great add-on to your burglar-alarm 
system. William D. Kraengel, Jr. 

46 6 UNIQUE PROJECTS FOR YOUR CAR 
Six projects for April 1. 
Joseph Gartman and Martin Bradley Weinstein 

5 VIDEO ELECTRONICS 

Tomorrow's news arid lediriotogy in lliis quickly changing 
industry David Lachenbruch 

14 SATELLITE/TELETEXT NEWS 

The latest happenings in communications technology. 
Gary H. Arlen 



TECHNOLOGY 



CIRCUITS AND 
COMPONENTS 



32 NEW IDEAS 

An RF automobile locator 

108 HOBBY CORNER 

Several new sound generator IC's. Earl "Doc" Savage, K4SDS 





114 


STATE-OF-SOLID-STATE 

A look at FET's and MOSFET's, Robert F. Scott 


COMPUTERS 


112 


COMPUTER CORNER 

Computers in education. Las Spindle 


RADIO 


110 


COMMUNICATIONS CORNER 

Digital communication is here. Herb Friedman 



VIDEO 116 SERVICE CLINIC 

An unusual overvo I tage- protect! on circuit. Jack Darr 

116 SERVICE QUESTIONS 

Ft-E's Service Editor solves technicians' problems. 



EQUIPMENT 
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Exact 514/514A Function Generator 




REPORTS 


20 


Radio-Shack PC-50 Personal Copier 






21 


Microtek Byte writer- 1 Matrix Printer 
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Advertising and Sales Offices 


126 


Market Center 
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New Books 
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April 1 New Products 
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New Lit. 
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119 


New Products 
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What's News 




28 


Letters 







ON THE COVER 






The video titler is a graphics and 
alphanumeric character genera- 
tor for the amateur videophile. 
Connect it to your VCR and video 
camera setup and use it to add 
titles to your home video movies. 
Get started today building this 
microprocessor-based video ac- 
cessory. The story starts on 
page 39. 




A SIMPLE COLLISION DETECTOR Is just one of 
six easy-to-build projects for your car that were 
deaigned especially for April 1. Tum to page 4C. 
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IBM's PERSONAL COMPUTER is just one of the 
many hardware systems covered in this month's 
special section. Both hardware and software 
are covered. Turn to page 51. 
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As a service to readers. Radio- Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments. 
Because of possible variances in the quality and condition of materials and workmanship used by readers. Radio-Electronics disclaims any responsibility lor the safe end proper 
functioning of reader-built projects based upon or from plans or Information published in this magazine. 
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GO DIGITAL . . 
CHOOSE FROM 

3 HANDSIZE 
MODELS 
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MODEL 3400 
$125 



MODEL 3410 

$140 



MODFI 3450 

$150 



When you're shopping for digitals, 
be sure to check out these Triplett 
Digital Multimeters. They're loaded 
with extras that extend multimeter 
life and make your job a lot easier 
and safer. 



SAVE $10.00 




Purchase one of the Model 3400 Series DMM 




between March 15, 1982 and June 15, 1982 and 


1 * ~4 


receive a $10.00 rebate. 




TO RECEIVE REBATE, YOU MUST 




1. Distributor identified, dated sales 




receipt (Non-returnable) 
SEND 2. Warranty Card from back of Instruc- 
tion Manual. 


[ • j 


3. This completed form. 


... 


TO: Model 3400 Series Rebate Offer 


B~ ^* 


Triplett Corporation 
Bluffton. OH 45817 


41 1 


ADDITIONAL TERMS 

Rebate requests must be postmarked by July 1, 
1982, or returned refused. Offer good only in 




U.S.A. and void where prohibited, taxed or 


■mfl 


restricted by law. Distributors not eligible for 




rebate. 


1 * ■ - 


Allow 6-8 weeks for your rebate check. 
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MODEL 3400 . . . Overload protected to 600 volts on 
ALL ranges, Typical DC accuracy 0.2%, Hi/ Low Power 
Ohms, Typical battery life 500 hours with low battery 
indication, Price only $125. 

MODEL 3410 . . . Overload protected to 1000 volts on 
volts and ohms with no fuse blow, Typical DC accuracy 
0.2%, other features similar to Model 3400. Price only 
$140. 

MODEL 3450 . . . Audible continuity plus actual 
resistance reading, Overload protected to 1000 volts on 
volts and ohms with no fuse blow, Typical DC accuracy 
0.15%, Hi/Low Power Ohms, Typical battery life 500 
hours with low battery indication. Only $150. 

Triplett's over 75 years experience is evident in the 
engineering firsts included in these digital testers. Plus a 
full ONE YEAR WARRANTY. For a free no-obligation 
demonstration, contact your Triplett distributor, Mod- 
Center or Representative. 




TPIPLETT 



Triplett Corporation, Bluffton, OH 45817 
(419) 358-5015, TWX (810) 490-2400 



Triplett performance 

a tough act to follow 
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COMPACT 
PROJECTION TV 



POOR MAN'S 
PICTUREPHONE 



Projection TV sales last year totaled 121, 650 sets, an increase of 113% over 1980. Now 
giant-screen seems poised for an even bigger year, thanks to a new projection-TV 
system which could be offered by at least six, and possibly as many as nine different 
brands. It's known as "compact projection-TV," and the word "compact", of course, 
is relative. Compact projection, like its room-fifling relative, uses three projection 
tubes; but with an new miniaturized three-lens optical system, it can be contained in 
a console that occupies Utile mure lloor space than a 25-inch model. The compact 
system uses the rear-projection principle, with a translucent screen at the front of the 
set, so it has a conventional direct-view TV appearance. It will be offered in sizes from 
40 to 50 inches in diagonal screen measurement, and should be priced in the $2,500 
range. The new optics, with f/1 plastic lenses, are made by U. S. Precision Lens. 
Another type of compact TV, but working on a completely different principle, is Kloss 
Video s Model Two, the first "portable projection TV (shown open and closed above). 
Weighing only about 60 pounds, it can be set up anywhere and projects a five-foot 
image on any flat, white surface. It uses the standard Kloss Novabeam tube/fens 
assemblies, and sells for $2,000 without tuner. The project stands just four feet from the 
wall. The distance is set up by means of four light beams from the projector which 
converge into two when it is the optimum distance from the wall. Light output is claimed 
to be 200 fumens. 



While the Japanese work with CCD, MOS, and charge-priming devices to get solid- 
state camera pickup-tubes; a Boise, Idaho Company is using dynamic RAM chips, 
claimed to cost 1/150 as much, as a solid-state camera imaging device. Micron Tech- 
nology is turning out photosensitive RAM's, divided into two segments, each with 128 
x 256 picture elements. It has built a "Photo-Phone' 1 prototype using a standard 
Pentax 35mm camera body and lens. Hooked to a standard telephone and TV set. it 
produces two side-by-side pictures, so that telephoner can see himself and the other 
party on his TV screen. It's a slow-scan monochrome picture that can be changed 
every 30 seconds, and can be interfaced with a computer for permanent picture 
storage. The system is still underdevelopment, but Micron says the same camera can 
be used as a black-and-white motion video camera as well, 






NEW VCR 
STANDARDS 



VCR manufacturers have been meeting in Japan for almost a year now to develop 
new VCR standards while giving the appearance of nof developing new VCR standards. 
It's a touchy proposition, because they don't want to upset sales of VHS and Beta 
half-inch machines by hints about a near-future new standard. So the talks are being 
camouflaged by calling the engineering committee the "super 8 group "and trying to 
confine any reference to the comittees work to its effort to come up with a format for 
portable VCR/camera combinations. 

The proposed new format is designed for portables, but the general expectation is 
that eventually it will become a new standard for AC home machines as well. 
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WHAT'S NEWS 



New television camera 
takes heat pictures 

An experimental solid-state 
infrared camera that makes 
recognizable pictures of warm 
objects in a dark room has just 
been demonstrated by RCA. 
During the demonstration, the 
camera was able to picture 
veins in a human hand and de- 
tect residual thermal "finger- 
prints" on objects that had been 
touched by a hand. 

The new research device re- 
sponds to infared (heat) waves 
much as an ordinary TV camera 
responds to light waves. Its 
heart is a high-performance 
solid-state imager, containing a 
64 x 128 array of Schottky- 
barrier platinum silicide (PtSi) 
defectors integrated on a sili- 
con substrate with charge- 
coupled (CCD) readout registers. 

The development of an in- 
tegrated circuit imager is a great 
step forward in heat detectors. 
Since those PtSi devices can be 
constructed with conventional 
IC technology, they can be pro- 
duced at a much lower cost 
than earlier devices for heating 
imaging. 

While the picture quality is far 
below commercial television 
standards, it is a vast improve- 
ment over pictures produced by 



earlier, smaller imagers. That 
progress, according to Dr. 
Henry Kressel, Staff Vice Presi- 
dent at RCA's Princeton. NJ. 
laboratories, indicates that the 
technology has the potential for 
approaching full-tetevision 

resolution. 

Novel player piano 
has unique features 

An electronic, computerized 
player piano, introduced by 
Casio, is a 61 -key instrument 
with 19 voices (pipe organ, flute, 
bassoon, etc.) as well as straight 
piano. It stores up to 345 melody 
notes and 201 accompaniment 
chords in its memory. Thus the 
user can play a tune, then flip a 
switch and hear it played back 
again. 

A unique feature is tho bar 
code electronic scanner. Sheet 
music is printed in supermarket- 
type bar codes that are scanned 
with a light pen. That records 
the music in the instrument's 
memory, whence it can be 
played back by pressing a but- 
ton. 

The instrument is also used 
as a teaching tool In the Melody 
Guide mode, prerecorded 
music is played back "silently," 
with lights lighting over the key 





THE CASIO CT-701 player piano records music in its memory from a super- 
market-type bar chart, scanned— also in supermarket fashion— with a light 
pen. tt is also a teaching tool, lighting lights over each key the student 
should press in learning a piece of music. 



THIS CAMERA TAKES PICTURES WITH HEAT WAVES, much as an ordinary 
television camera does with light waves. Warm objects like scientist Gary 
Hughes' skin and lighted pipe show up white, while the mustache shows 
dark spots. 



corresponding to each note 
played. The learner simply fol- 
lows the lights, pressing each 
lighted key to sound the correct 
note. After a few practice runs, 
the student memorizes the piece 
and no longer need the lights. 
The new "piano," the CT-701, 
retails at $998, and according to 
Casio, "is ideal for the individual 
who has a minimum amount of 
musical training." It boasts 
several additional features, in- 
cluding pitch control, vibrato 
and sustain effects, automatic 
accompaniments/ bass chords, 
and an arpeggio effect. The 
melody can also be raised or 
towered an octave. 

Video may offer 
creative opportunities 

The combination of computer 
and video technologies now 
taking place will not only revolu- 
tionize communications and the 
dissemination of information — 
it may be a boon to "many 
talented people," Sony's presi- 
dent Koichi Tsunoda told the 
recent New York World Televi- 
sion Festival. 

"High-definition video," he 
said, "will raise the standards of 
video-picture quality to that of 
film. When that happens, it will 
cut costs for major film pro- 
ducers. More important, though, 



it will make program producers 
out of many talented people 
who would otherwise have been 
prevented from using the 
medium because of cost." 

Computerized video, by 
making possible the practical 
production of programs lor 
smaller audiences, will offer 
another advantage to the inde- 
pendent artist: "Not only will in- 
dependent program producers 
be able to produce program- 
ming for smaller and more spe- 
cialized audiences, but they will 
also have more outlets to 
present the programs to these 
audiences, no matter what the 
size. This will represent a major 
step in the evolution of home 
video from a simple entertain- 
ment medium to a vital tool for 
day-to-day living," Mr. Tsunoda 
said. 

Long regarded by many as 
"the natural enemy of intellec- 
tual development," he said, 
video may redeem itself and 
"emerge as the grestest source 
of information since the printed 
work." 



CompuServe to work with 
Comp-U-Card 

CompuServe Inc., a nation- 
wide computer-service firm 
continued on page S 



TEK 



2200 SERIES 

DUAL TRACE OSCILLOSCOPES 



THE PERFORMANCE/ 
PRICE STANDARD 




Introducing a direct line 

to a 60 MHz Tektronix scope 

built for your bench! 



From the world's most 
respected name in oscil- 
loscopes: a new scope, 
plus a new direct order 
number, that finally 
makes it practical to put 
Tektronix quality on your 
bench ... at work or home. 

Among professional en- 
gineers and technicians 
there is no substitute for the 
performance and reliability 
of Tektronix oscilloscopes. 

Now, for the first time, 
Tektronix is offering an ad- 
vanced scope at an un- 
precedented low price — 
and has a direct order line 
that lets you get your order 
processed today! 

The scope: the 2213. 
Its radical new design 
brings you Tektronix 
quality for well below 
what you would pay for 



lesser-name scopes. 

The 2213's practical de- 
sign includes 65% fewer 
mechanical parts, fewer 
circuit boards, electrical 
connectors and cabling. 
Result: a lower price for you 
plus far greater reliability. 

Yet performance is pure 
Tektronix; there's 60 MHz 
bandwidth for digital and 
high-speed analog circuits. 
The sensitivity for low signal 
measurements. The sweep 
speeds for fast logic families. 
A complete trigger system 
for digital, analog or video 
waveforms. And new high- 
performance Tektronix 
probes are included! 

2213 PERFORMANCE 
DATA 

Bandwidth: Two channels, 
dc— 60MHzfrom10V/div 
to 20 mV/div. (50 MHz from 



2mV/divto10mV/div). 
Sweep speeds: Sweeps 
from 0.5 s to 50 ns (to 5 
ns/div with X10 mag). 
Sensitivity: Scale factors 
from 100 V/div (10X probe) 
to 2 mV/div (1 X probe). Ac- 
curate to ± 3%. Ac or dc 
coupling. 

Delayed sweep meas- 
urements: Standard 
sweep, intensified after 
delay, and delayed. 
(Need dual time-base 
performance and timing 
accuracy to ± 1.5%? Ask 
about our 2215 priced at 
$1400.) 

Complete trigger system: 
Modes include TV field, 
normal, vertical mode, and 
automatic; internal, exter- 
nal, and line sources; vari- 
able holdoff. 
Probes: High perform- 



ance, positive attachment, 
10-14 pF and 60 MHz at the 
probe tip. 

The price: Just $1100 
complete*. Order direct 
from Tektronix National 
Marketing Center. Phones 
are staffed by technical 
people to answer your 
questions about the 2213. 
Your direct order includes a 
15-day return policy and full 
Tektronix warranty. 

Now it's easier than 
ever to get your hands on 
a Tek scope! 

ORDER TOLL-FREE 

800-547-1845 

Ask for Department 100 

(In Oregon, Alaska and 
Hawaii: 1-503-627-5402 
collect.) Lines are open 
from8amESTto5pmPST. 



-Price FOB.. Beavencm. OR. 



Ttektronix 

COMftVTTED TO £ XCELLENCE 



TJ 
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WHAT'S NEWS 



continued from page 6 



based in Columbus. OH has 
signed a five-year, $9.5-million 
resource-management agree- 
ment with Comp-U-Card ol 
America. Inc.— based in Stam- 
ford, CT — the largest com- 
puterized shopping-service in 
the nation. 

Comp-U-Card will use the 
CompuServe computer system, 
which includes six separate 
databases, to allow its more 
than two million subscribers to 
buy brand-name appliances, 
furniture, electronic goods, 
china, and silver at prices as 
much as 40% below manufac- 
turers' suggested list prices. 

Members can access the 
shopping service through home 
computers and terminals, the 
telephone and. in some areas, 
cable TV. 



Newest color camera 
is all solid-state 

A new hand-held color video 
camera weighing just under 
four pounds has been intro- 
duced to the American market 
by Hitachi. According to Bob 
O'Neil of the Hitachi Sales 
Corp. of America, this is the first 
production no-tube (metal oxide 
semiconductor) camera and is 
totally compatible with any VTR 



system on the market. 

The camera features a %-inch 
image senor, includes four 
additive complementary filters, 
NTSC color system, internal 
synchronization, and has a sig- 
nal-noise ratio of more than 46 
dB. It has a uni-directional 
boom-type electret microphone 
and a 1.5-inch electronic view- 
finder. The C-mount lens has an 
aperture of f1.4, 6x zoom with 
macro setting, and automatic 
iris. Horizontal resolution is 260 
TV lines. 

An image appears within half 
a second after the camera is 
turned on, and such tube 
phenomena as sticking, lag, 
and burn-in are eliminated. The 
camera measures (without elec- 
tronic viewfinder and lens) 4.25 
inches high, 2.5 inches wide 
and 6 inches long. Power con- 
sumption is 0.3 walls. 



Power semiconductor 
is most complex yet 

General Electric's scientists 
have fabricated the world's 
largest and most complex 
power semiconductor— a 0.3- 
inch square silicon chip con- 
taining more than 60,000 inter- 
connected circuit elements. 
(Power semiconductors are the 





POWER SEMICONDUCTOR CHIPS are being inspected for impurities by GE 
lab technician Beatrice Hatch. Each of the chips, measuring 0.3-inch square, 
contains more than 60,000 separate but interconnected circuit elements. 
This is the first time that VLSI (Very-Large-Scale integration) techniques 
have been applied successfully to fabricating such a large-power semicon- 
ductor chip. 



HITACHI VK-C100O VIDEO CAMERA. 



workhorses of the electronics 
industry, handling up to hun- 
dreds of amperes at thousands 
of volts.) 

The new chip, still in the de- 
velopmental stage, is a power 
metal oxide semiconductor 
field-effect transistor (MOSFET). 
It contains three times as many 
circuit elements as any other 
power semiconductor an- 
nounced to date. 

The integrated chip will serve 
as the heart of a highly efficient 
synchronous rectifier, supplying 
current to computers and other 
electronic devices using switch- 
ing-power supplies of 5 volts or 
less. 

An expected application of 



the new rectifier is in power 
supplies for aircraft electronics. 
Schottky diodes, which are rela- 
tively inefficient, are now used 
for that purpose. The new chip 
would be at least three times as 
efficient as a Schottkey diode, 
and could therefore result in a 
considerable weight saving in 
the heat sinks required for cool- 
ing. In computer supplies, the 
greater efficiency would reduce 
power costs. 

The present chips are ex- 
pected to carry 20 amperes with 
a forward drop of only 0.25 
volt. Further improvements in 
processing should reduce that 
voltage drop to somewhat less 
than 0.1 volts. R-E 



'No one else 
gives you 
as many 
functions in 
a handheld 
DMM. 

Now you can 

move up to 
Fluke." 



We've got great news for people 
who've Ijeen holding out for a high 
quality, high (jerformance DMM at a 
moderate price: Huke's new nine- 
function inodel I) HOI is now available 
at select electronics supply stores. 

With a suggested l.S, price of only 
$249 and features von won't find in any 
other handheld DMM, the DH1M is an 
exceptional value. Meres why. 

l/>gic level arid continuity 
testing: A real time-saver for 
truubleshootinf,' passive circuits in pcb's. 
cables, relay panels and the like. The 
D.SUI has a switch-selectable audible 
tone and w>u;il symlxils to indicate 
continuity or logic levels. 

Direct temperature readings in 
°C: Used with any K-type 



thermocouple, the L)H(M delivers fully- 
canpensated readings in °C from 
-20 o C to + 1265°C, for checking 
healing and refrigeration systems. 

Heak liold feature captures 
transients: A short-term memory in 
the I)$M captures and holds the peak 
reading of a motor skirting current. 

And more: 0.1 'f basic dc accuracy, 
conductance. 2b' measurement ranges, 
battery, safety ■designed test leads and a 
one year parts and lalx>r warranty, A 
full line of accessories is also available 
to extend the measurement capabilities 
of your DMM. 

Ask your dealer atxiut the 
powerful, versatile D H04 and the rest of 
Fluke's new Series D line of low-cost 
digital multimeters. 
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From the world 
leader in DMM s 
New weVe designed 
one for you. 
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Suggested U.S. list price 

technical data circle No. 19 

1 149-4, D804 

RE 4 82 



• If your dealer doesn't carry Series I) 
Multimeters vet, call this number. We'll be 
happy to tell you who does. 18<X)42t>-9lK2 



EDITORIAL 



Your Own Computer 



The computer's potential for becoming a mass market item has 
never been greater than it is right now. Several changes have taken 
place in the last several years to bring that potential about. 

First, the cost of a home computer has decreased drastically. It 
has become an open-the-box-and-plug-it-in item. There are video 
games available today that can be easily converted into home 
computers. When home computers first became available, the 
user had to be a technical wizard before he could even figure out 
how to interface the computer to a terminal. The software was 
a problem unto itself. Once the system was up and running, there 
wasn't much he could do with it, since the only software source 
was the original manufacturer or the user's own ingenuity. Not 
much software was available from other sources. 

Today, a variety of software for such things as word processing, 
data-base management, home finance, stock-market analysis, 
kitchen recipes, etc., is readily available. Software-via-telephone 
services such as The Source and CompuServe have made Hie 
availability of software and information almost endless; not to 
mention such things as shopping via home computer. On the 
horizon lie Teletext and home banking, conveniences that will 
be a boon to the home computer. 

In this issue of Radio-Electronics, we present our current in- 
stallment of Your Own Computer®. In it, you will find the newest 
hardware introductions since our last computer section, includ- 
ing NEC, IBM, Xerox, Commodore, Bally, Sinclair, and Osborne. 
We even cover the latest computer innovation — pocket com- 
puters. The software section covers disk-operating systems, high- 
level BASIC, word processing, data-base management and utility 
programs. After all, without software, a home computer is a very 
expensive do-nothing box. 
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Let us 

show you how to 

shoot video like a pro 



In my videotape production company, our crews, turn out 
award-winning commercials, sales films, and features for 
some of the largest companies and television networks in the 
country. Now we would like to share our vast experience and 
award- winning capabilities to help you shoot your video with 
a professtonal-quaiity look— through an exciting new concept 
called VC 2000 An Association of Video Camera Owners . 

Now, for a limited time, only when you join VC 2000, 
I'll send you FREE our one-hour instructional tape 
"Shooting Home Video: The Basics." 

There's nothing like it on the market. In an entertaining, step- 
by-step format, our directors, cameramen, engineers and 
editors share their trade secrets. This could be the most valu- 
able videotape a video enthusiast could ever own . . . and 
open up possibilities you never thought possible. 

In one hour, I can demonstrate more techniques than 
you'd get from reading a dozen books. 

You'll learn: 

THE VIDEO CAMERA ; How to use its full potential to make 
your tapes really come alive. 

VIDEO SOUND : Get clean, true sound under every shooting 
situation. 

VIDEO LIGHTING : Achieve that distinctive professional 
look, inside and outside. 

VIDEO COMPOSITION : Apply the five artistic guidelines for 
winning composition. 

VIDEO DIRECTING : Think like a director, utilizing the princi- 
ples of continuity, to make the simplest situation a story. 

PI us... look at all the other great member benefits you'll 
get with this introductory offer to Join VC 2000: 

• A five year membership card. 

• A $20 discount on our instructional videotape "How to Set 
Up Your Own Video Business." 

Learn about possible tax advantages of working for yourself in the 
exciting videotape production business... the services you can 
offer and how to sell them. 

CIRCLE 18 ON FREE INFORMATION CAHD 



• A library of other professionally-produced instructional 
videotapes at special member prices, like: 

• HOW TO SHOOT A WEDDING 

• HOW TO SHOOT A SPORTS EVENT 

• HOW TO SHOOT FAMILY VIDEO "ALBUMS" 

• PLUS MANY MORE 

• FREE quarterly newsletter with state-of-the-art develop- 
ments in the world of video. 

• Discount prices on blank cassettes and equipment. 

Don't miss out on this exciting introductory offering. Send 
in this coupon and your check today. Or use our toll-free 
number for further information, or to charge your mem- 
bership to your VISA or MasterCard account. Offer ends 
June 30, 1982. 




All this for 

Only StfU.UU ^f Jjm ^3^5 Kartes Video Communications, inc. 

RS. Before you buy a video camera or recorder, call us first. 

Plaase send me my VC 2000 membership card and 

I FREE "Shooting Home Video: The Basics" Q ' 

— 60- minute instructional tape. 

I will need: Q VHS Cassette Q BETA II Cassette 
NAME 



ADDRESS- 
CITY 



-STATE. 



-ZIP. 



~l Also send me the program: "HOW TO SET UP YOUR OWN 
VIDEOTAPE BUSINESS" at the discount price of $45,* 

Enclosed is my check for \~\ $90.00 Q $135.00 Jj^oSJjwf W 
Bill my [_] VISA or \_\ MasterCard account. My account 

number is .. Expires 

Signature 

|~~] I do not presently own a videotape camera but am interested 
' — ' in more information on VC 2000. For further information in a 
hurry, call toll-free: 1-800-428-6163 (except in Alaska or Hawaii), 
1-800-692-6048 (in Indiana). 

TM 
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VC2000 

10 E. 106th St. 

Indianapolis, Indiana 

46280 
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Non-Linear Systems 



/^ IflukeI digital multimeters 



•Six functions * SW-tilgi. resolution 
dc voltage 



ac von age 
dc current 

ac current 
resistance 
diode test 



• 25% basic dc accuracy 

■ LCD display 

« Overload protection 




Model 80248: 
The Investigator 



* Seven functions 
do voltage 
ac voltage 
do current 
ac current 
resistance 

diode lest 
conductance iVR) 

* 3^-digit resolulion 

• 0.1% basic dc accuracy 

• LCD display 

• Overload protection 

* Two year parts 
and labor warranty 



• Nine functions 

dc voltage 
ac voltage 
dc current 
ac current 
resistance 
diode test 
conductance (MB) 
logic level and 

continuity detect 
temperalure {K-lype 

thermocouple! 



• Peak no Id on voltage 
and current functions 

• Selectable audible 
indicator for 
continuity 

or level detection 

• 3 Vi-digit resolution 

• 0.1% basic dc accuracy 

• LCD display 

• Overload proleclion 



THESE 1981 B&K OSCILLOSCOPES 

ARE IN STOCK AND AVAILABLE 

FOR IMMEDIATE DELIVERY 
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1479A 


Dual-Trace 


30 MHz 


1477 


Dual-Trace 


15 MHz 


1432 


Dual-Trace 


15 MHz Portable 


1476 


Dual-Trace 


10 MHz 


1466 


Single-Trace 


10 MHz 


1405 
1420 


Single-Trace 
Dual -Trace 


5 MHz 
15 MHz Portable 



CALL FOR OUR 
EARLY BIRD SPECIAL LOW PRICE 



New Low Distortion Function Generator 
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MODEL 3010 

* Generates sjne. square and triangle 
waveforms 

* Variable amplitude and fixed TTL square- 

wave outputs 

* 0. t H* to 1MHz <n six ranges 

■ Push button range and Junction selection 

■ Typical sine wave distortion under O.S^o 
from 0.1Hz to 100kHz 

■ Variabte DC offset for engineering 
applications 

* VCO external input lor sweep-frequency 
tests 






IDATA PRECISION 

Model 938 
0.1%, 3V2-Digit, LCD DIGITAL 



CAPACITANCE • wide ranhng — irom igg.9 pF yt scale 

■ ■ rri™ P'' I* r »okJton) up lo 1999 uF tun scale, in 

M 1 1 bH eight ranges, .virtually every capacitance you" I 

ever need 10 measure. 

• FAST AND EASY TO USE — Direct reading, 
pushbutton ranges. Just pbg In and read. 

• EXCEPTIONALLY ACCURATE — provides 
± 0.1 % base accuracy. 

- TOUGH AND COWWCT — Bust to lake rough 
usage without loss of caseation accuracy. FUs 

and goes anywhere, lakes very tittle bench 
space: always handy lor quck capacitance 
checkout malctiig, calbnalion. and trackng 

• PORTABLE — Patrweed, rght-wagM, derates 
up to apprcnrnalery 200 hours on a single 9V 
ahaline battery. 

• EASY HEADING — tig, clear, hghconlrasl 
3'/j.digii LCD dspiay, a lull 05 ■ high, readable 
anywhere. 

• \ALUE RICKED — Outstanding measurement 
capability and cfependahilrty. Outperforms DC 
irnaconstant meiers. and oven bridges costing 
2 to 5 times as nruch 

• RELIABLE — warranieed fa 2 Ml years. 




80MHz Counter with Period Function 

MODEL 1820 

• 5 Hi to 80MHz reading guaranteed- 
1 00MHz typical 

■ Period measurements Irorn 5Hz 
to IMHl 

• Period average, aulo and manual 
positions 

• One PPM resolution 

• Totalizes to 999999 plus overflow 

• Elapsed lime measurements from .01 
to 9999 99 seconds plus overflow 

■ One-megohm mpul resistance 

Call For Our Price * B " Bht * 3 ' h, <> h LED reaaouls 




We carry a full line of multimeters, oscilloscopes, 
frequency counters, audio and RF generators, 
power supplies and accessories. 

Just call our Toil-Free number and one of our 
experts will answer all your questions about test 
equipment. 
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Hitachi IFLUKEI 

DATA PRECISION 



DORIC 



WESTON 

The Roadrunner 
Model 6100 



• 5 Range audible signal- 
ing function 
• 0.5" LCD display 
• 6 Functions 
• 29 Ranges 



SPECIAL 




KEITH LEY 



MODEL 130 
DIGITAL MULTIMETER 



RANGE 



ACCURACY 



DC VOLTAGE 



$125. 



200m V, 2V, 20V, 200V, 1000V 


.5% 


AC VOLTAGE 


200mV, 2V T 20V, 200V, 750V 


1% 


DC CURRENT 


2mA, 20mA, 200mA, 2000mA, 10A 


2% 


AC CURRENT 


2mA, 20mA, 200mA, 2000mA, 10A 


3% 


RESISTANCE 


2002, 2kQ, 20kQ, 200kQ, 20M Q 


.5% 







H I TAC H I SAVE UP TO $500 



V-ISIB IS MHz Single Trace 
V-1528 15 MHz Dual Trace 
V-202 20 M Hi Dual Trace 
V-301 30MHi Single Trace 
V-302B 30 MHz Dual Trace 
V-352 35 MHz Dual Trace 
V-550B 50 MH2 Dual Trace, 

Dual Time Base 
V-1050 100 MHz Dual Trace, 

Dual Time Base 

Call For 

Special 

REBATE OFFER 




PORTABLE ms-15 

OSCILLOSCOPES 



BATTERY OPERATED 



l) Non-Linear Systems 

Call For Our Prices 
■215 MS-230 
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Single Trace 1 SMHz 




O 



*t*<t; 



Dual Trace 15 MHz 



Dual Trace 30MHz 



KEITH LEY 



Model 169 
BENCH/PORTABLE DMM 

• 3% Digit liquid crystal 

display 

• 0.25% basic accuracy 

• 26 Ranges 

$189.00 




New Sweep/Function Generator 
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MODEL 3020 

* Four instruments in one 
pacHage— sweep generator, funs 
lion generator, pulse generator, 
lone- burs! generator. 

* Covers Q02Hi-2MHz 

* 1000 1 luning range 

* Low- distortion high 'accuracy 
outputs 




■ Three-slep attenuator ptus 
vernier control 

* Internal linear and log sweeps 

* Tone-burst oulpul is front-panel or 
extef naJly programmable 
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54 WEST 45th STREET. NEW YORK, NY. 10036 212-687-2224 
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SATELLITE/TELETEXT NEWS 






GARY ARLEN 

CONTRIBUTING EDITOR 






COMSAT PAY TV Not content to wait for its Direct-Broadcast Satellite plans to materialize in the latter 

part of this decade. Comsat's DBS subsidiary has proposed a new pay-TV service that 
could be operational by late 1983. The service will provide two channels of program- 
ming, one of which will be all movies, the other a mixture of films and other programs. 
Satellite TV Corp., the Comsat subsidiary which will operate the service, will soon 
select the satellite on which the programming will be carried— possibly an Anik, Intel- 
sat, or Satellite Business Systems bird. The programming will be transmitted in the Ku 
band (12/14 GHz), the frequency range that will eventually be used for DBS. 

STC's programming will be intended initially only for apartments, hotels, and other 
multi-unit buildings. Reception will be via a 2- to 3-meter disk and will be scrambled to 
prevent unauthorized reception, STC says. STC intends to offer the service only in the 
northeastern section of the U.S. at first, although it's unclear whether that is because 
the marketing strategy encompasses only a limited geographic region or because the 
footprint of the satellite to be used reaches a small area. 



NEW 
PROGRAMMING 



The latest binge of satellite programming includes upgraded services from existing 
networks plus a host of new shows. Black-Entertainment Network, for example, is 
changing satellites and expanding from one night per week to a daily service that will 
be offered from 8 PM to 2 AM on the new Satcom IV starting in May. A new service, 
called "The Preview Channel," allows TV program managers to get a sneak preview of 
future shows, sometimes when the programs are in very early developmental stages; 
tho preview helpe them decide whether to book tho programs. "Preview Channel" is 
transmitted via Satcom III. UTV. one of the victors in the recent transponder auction 
for circuits on Satcom IV, will have a roster of 31 different shows, with an emphasis on 
programs which the network calls "Involvision." The shows — such as "Super Bingo," 
Million Dollar Paycheck," and "Count Me In" — encourage viewers to phone in com- 
ments, take part in games, and bid on auction items. And planning into the future, CBS 
has bought two transponders on Satcom IV for unspecified future uses. 



EUROPEAN 

SATELLITE 

LAUNCHERS 



Ariane, the satellite-launch vehicle developed by tho European Space Agency, will get 
a lot of use during the next few years. Westar VI, an advanced Western Union bird due 
to go up after 1984, will be carried aloft by the French-built rocket. Intelsat has just 
signed up for two Arianes that will be used to launch the final three Intelsat V-A birds 
(two aboard a single launcher). GTE Satellite Corp. plans to launch two of its satellites 
in 1984 using Ariane. The Ariane rockets, which lift off from a West Africa launch site, 
will compete increasingly with the NASA rockets, which until now have been the main- 
stay of U.S. satellite launches. 



TELETEXT 
TIDBITS 



CD 
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WKRC-TV Channel 12 in Cincinnati has begun transmitting teletext as part of a test 
using the British teletext format. About 25 terminals are expected to be in place forthe 
Cincinnati area test. Meanwhile in Los Angeles, KNBC TV Channel 4 has joined the 
teletext test, using French equipment; KCET and KNXT in that city are already offering 
teletext magazines. 

Satellite Syndicated Systems, which has been offering itsCableText hybrid for nearly 
two years aboard its Satcom transponder, will expand its service into more home and 
business markets. The plan calls for SSS to feed data transmitted within the vertical 
blanking-interval through the full system, but making it possible for individual cus- 
tomers to retrieve the information only at locations authorized to pick up certain pages. 
Zenith is building an addressable decoder for that project: initially the direct-to-end- 
user plan may require installation of a microcomputer in the home or of f ice. 

The newly created Videotex Industry Association will represent the interest of the 
companies and people who are taking part in the teletext and videotex field. VIA (Suite 
200, 2000 L Street NW, Washington, DC 20036) will provide information to prospective 
videotext customers. Membership in the Association is $150 for individuals, and $50 
for students and faculty members; higher rates apply to corporate and institutional 
members. 
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RECENTLY, 1 HAD A LOOK AT TWO NEW 

combination function/pulse generators, 
the model 514 (shown) and model 
5 14 A, from Exact Electronics (P.O. 
Box 347. Tillamook, OR 97141). Both 
instruments are VCF (Voltage-Con- 
trolled frequency) function generators 
that will generate sine, dual-polarity 
square, and triangle waveforms over a 
range of 0.001 Hz to 5MHz. Those in- 
struments also double as pulse gener- 
ators, covering a range of 0.001 Hz to 10 
MHz. The effective range is extended 
to 20 MHz in the double-pulse mode. 
Frequency accuracy is claimed to be 
±1% of the switch setting, plus 1% of 
full scale, from 10 Hz to 1 MHz; the 
accuracy is ±2% of setting, plus 2% of 
full scale from 0.001 Hz to !0 Hz and 
from I MHz to 5MHz. The DC offset is 
+ 10 to - 10 volts, open circuit, and +5 
to —5 volts into a 50-ohm load: the offset 
is variable by a front-panel control. 

The model 514 provides the output 
signal on two BNC-type connectors 
labelled high and low. For sine, tri- 
angle, and square waves, the high out- 
put is 20 volts peak-to-peak into an open 
circuit; 10 volts into 50 ohms. The low 
output is 2 volts peak-to-peak into an 
open circuit; I volt peak-to-peak into 50 



ohms. For positive and negative pulses, 
the high output is 10-volts peak into an 
open circuit; 5 volts into 50 ohms. The 
LOW output is 1-volt peak into an 
open circuit and 0.5- volts into 50 ohms. 
There's a 40-dB attenuator on the model 
514 that varies the amplitude at both 
HIGH and LOW outputs at the same 
time. The model 5I4A provides the out- 
put signal on a single BNC connector 
labelled main output. In addition, the 
model 514A has a 60-dB step attenu- 
ator (in 10-, 20-, and 30-dB steps); that 
model also has a continuously variable. 
20-dB attenuator, for a total maximum 
attenuation of 80 dB. 

The square-wave output has rise and 
fall times of less than 40 nanoseconds. 
The overshoot and ringing specification 
is less than 5% of the maxmimum peak- 
to-peak voltage. The ttl and ecl out- 
puts (ECL output is available on the 
model 5 14 A only) will drive a 50-ohm 
load; normal and complementary out- 
puts are available simultaneously. Typi- 
cal rise time is 8 nanoseconds for TTL, 
and 3 nanoseconds for ECL. Symmetry 
can be set (model5I4A only) from 19:1 
to 1 : 19. The START LEVEL (also found 
only on the model 5 14 A) is used to 
vary the starting phase (from +90° 
to -90°) of the sine and triangle 
waveforms. 

Three pushbuttons, run. gate, and 
MANUAL set the mode. In the RUN mode, 
the generator will run continuously at 
the frequency set using a dial and the 
multiplier on the front panel. In the 
gate mode, the generator will run con- 
tinuously as long as a trigger signal is 
present. That mode is used to give you 
signal bursts at the triggering frequency. 
With all buttons released, the units will 
generate one burst of output for each 
trigger signal received. The output starts 
at the rising edge of the trigger signal and 
ends at the failing edge; the threshold 
(the level at which the output starts and 
stops) is 1.4 volts. The manual push- 
button sets the generator for triggering 
by an external signal. 

The output frequency can be ex- 
ternally controlled by feeding a signal 
into the VCF jack. Using a sine wave for 
that will give you a swept frequency for 
checking the response of filters, ampli- 
fiers, etc. 

continued on page 20 



WHY K40 
BECAME THE 

LARGEST 

SELLING 
CB ANTENNA 

IN JUST 
ONE YEAR! 




OFFERS A 

MONEY BACK 



DOUBLE GUARANTEE 

• TRANSMITS 
FARTHER 

• RECEIVES 
CLEARER 



l vt'MVi wmn wwvt towm&wmi 

...THAN ANY ANTENNA 

IT REPLACES! 







AN AMERICAN MADE PRODUCT 
FROM AN AMERICAN COMPANY. 

Call your local CB Dealer 
For a FREE demo! 



AMERICAN ANTENNA 

© Copyright 1979 American Antenna Elgin, Illinois 
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Now NRI takes you inside 

the world's most popular 

microcomputer to train you 

at home as the new breed 

of computer specialist! 




NRI teams up with Radio Shack to 
teach you how to use, program 
and service microcomputers . , . 

make you the complete technician. 
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It's no longer enough 
to be just a programmer or a 
technician. With microcom- 
puters moving into the fabric 
of our lives (over 200,000 
of the TRS-80™ alone have 
been sold) , interdisciplinary 
skills are demanded. And NRI 
can prepare you with the first 
course of its kind, covering 
the complete world of the 
microcomputer. 

Learn At Home in 
Your Spare Time 

With NRI training, 
the programmer gains practi- 
cal knowledge of hardware, 
enabling him to design sim- 
pler, more effective programs. 
And, with advanced pro- 
gramming skills, the tech- 
nician can test and debug 
systems quickly and easily. 

Only NRI gives you 
both kinds of training with 
the convenience 





of home study. No classroom 
pressures, no night school, 
no gasoline wasted. You learn 
at your convenience, at your 
own pace. Yet you're always 
backed by the NRI staff and 




Training includes TRS-80 computer, transis- 
torized volt-ohm meter, digital frequency 
counter, and the Ml] Discovery Lab with 
hundreds of tests and experiments. 

your instructor, answering 
questions, giving you guid- 
ance, and helping you over 
the tough spots. 

Explore the TRS-80 
Inside and Out 

NRI training is 
hands-on training, with 
practical experiments and 
demonstrations as the very 
foundation of your knowl- 
edge. You don't just program 
your computer, you go inside 
it. . . introduce and correct 
faults. , .watch how circuits 
interact ...inter face with 
other systems . . . gain a real 
insight into its nature. 

You also build essential 
test instruments like a tran- 
sistorized volt-ohm meter 
and CMOS digital frequency 
counter. You work with the 
exclusive NRI Discovery Lab, 
performing over 60 separate 

(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.) 



experiments in all. You learn 
how your trouble-shooting 
tools work, and gain greater 
understanding of the informa- 
tion they give you. Both micro- 
computer and equipment 
come as part of your train- 
ing for you to use and keep. 

Send for Free 

Catalog... No 

Salesman Will Call 

Get all the details on 

this exciting course in NRI's 
free, 100-page catalog. It 
shows all equipment, lesson 
outlines, and facts on other 
electronics courses such as 
Complete Communications 
with CB, TV and Audio Ser- 
vicing, Digital Electronics, 




eleven different interest areas 
in all. 

Send today, no sales- 
man will ever bother you. 
Keep up with the latest tech- 
nology as you learn on the 
world's most popular com- 
puter. If postcard has been 
used, write to NRI Schools, 
3939 Wisconsin Ave, Wash- 
ington, DC. 20016. 

NRI Schools 

McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave. 

;on, D.C. 20016 
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Now Available for Faster, 

More Profitable Color TV Servicing! 

THE NEW 

RCA UNITIZED CHASSIS SERIES- 
TECHNICAL REFERENCE LIBRARY 



A handy, binder-encased collection of RCA Workshop Manuals, Product Manuals, 
Troubleshoot/Technical Tips, and Schematics that give you step-by-step procedures for 
fast troubleshooting of the following RCA color TV chassis and related systems .... 

• XL-100CTC 87/88/96/97 

• ColorTrak CTC 93 and Frequency Synthesis Tuning Systems 

• ColorTrak CTC 99/101 and ColorTrak Models using the 
XL-100 CTC 107/108/109/110/111/115 Chassis 

Hundreds of pages of time-saving service information . . . equally useful as a circuit- 
operation/troubieshooting bench reference or for chassis familiarization training . . . fully 
illustrated, with simplified schematics, block diagrams, and chassis/circuit board photos 
that show component and test point locations . . . concise but thorough explanations of how 
circuits and systems function . . . step-by-step descriptions of troubleshooting procedures 
that isolate troubles in minimum time . . . common trouble symptoms and their most 
probable causes. 



ItCA 



Technical 

Relerence 

Library 

urn*"* aw" 



ONLY 24.95 

Easy-Quick Reference, 
features, such as: 

• Durable looseleaf binder 

• Index tabs by Chassis 
Number 



Unitized Chassis Technical Reference Library Order Form 
Please print clearly 
MAI LTD: RCA Technical Publications 1-450 
600 North Sherman Drive 
Indianapolis, IN 46201 

Quantity 



Unitized Chassis Library @ $24.95 

TOTAL [ENCLOSE CHECK WITH ORDER) S. 
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EQUIPMENT REPORTS 



continued, from page 15 



Pulse width is continuously variable, 
from less than 10 nanoseconds to 100 
nanoseconds; that range is covered in 
seven decade-steps, with a variable con- 
trol for the levels between each step. 
The SYNC OUT jack is used for triggering 
scopes or other instruments : that output 
is a 0-4-volt square wave with the same 
frequency as the main output. A double- 
pulse function is used to generate two 
pulses of the same duration each cycle, 
instead of a single pulse. The delay 
control, which is switched into the cir- 
cuit from the front panel, is used to vary 
the time delay between the sync pulse 
and the main output; it is also used to 
vary the spacing of the double pulse. 

The operating manual that comes 
with the generators has a complete cir- 
cuit description, gives calibration data 
with location of all adjustments, and has 
a schematic and a parts list. The panel 
design is clean with all functions and 
controls plainly marked. The only minor 
complaint 1 have is that some of the 
pushbuttons are too close together (I've 
got big fingers). The suggested retail 
price for the model 514 is $645.00; it is 
$725 . 00 for the model 5 14 A . R-E 



Radio Shack PC-50 
Personal Copier 
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Radio Shack PC-50 
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RADIO SHACK (ONE TANDY CENTER. FT. 

Worth. TX 76102) has taken a solid step 
toward entering the small-office equip- 
ment field with the introduction of their 
new PC-50 Personal Copier. 
The compact lightweight copier mea- 



sures only 5%-inches high, by 13 inches 
deep, by 14 inches wide, and weighs in 
at a mere 8.2 pounds. 

The unit is powered by 120V AC at 6 
amps. Power consumption is 230 watts 
during warmup and 480 watts during 
the exposure period. 

The 250 watt. 7500 lumen lamp has a 
screw base and is easily replaced. 

Warmup from a cold start is about 4 
minutes, with an additional 30 seconds 
required for exposure, and another 30 
seconds for development. The PC-50 
appears to be a scaled-down version of 
the popular 3M thermal copier and uses 
identical paper, including the famous 
pink intermediate sheet. 

The copy-size format of 8W inches 
by 1 1 inches permits the little copier to 
be used on most tasks. Legal sized 
documents could be a problem but can, 
of course, be copied in portions and as- 
sembled later. 

After unpacking the small unit from 
its box, we were eager to try it and 
make a comparison with a far more ex- 
pensive office copier. Since the com- 
pact unit is only a few inches larger in 
area than a single sheet of typing paper, 
finding a convenient spot on the desk 
was easy. 

Dual instructions are provided, both 
imprinted on the lid as well as printed 
on an accompanying carboard reference 
sheet. 

Included on that sheet are several 
pictorial samples of incoirectly- re pro- 
duced copy along with suggestions for 
correction. Maintenance instructions 
are also provided. 

Using the printed instruction sheet as 
our copy for this test we removed the 
pink intermediate sheet and inserted 
the pair under the lid, following instruc- 
tions. The copy which resulted was 
sharp and clear, in fact as good as — if 
not better than— an identical copy 
made on the more expensive office 
copier we had been using! We were, 
needless to say, impressed. 

Next we decided to test the unit in 
copying the pages from an open book. 
Although considerably more difficult 
than a flat sheet of paper, the results 
were again impressive. So long as the 
print was pressed flush against the in- 
termediate sheet the copy was sharp 
and clear. 

Although the warmup and develop- 
ment times are somewhat longer than 
those found on the larger, more expen- 
sive counterparts, the low cost of the 
unit seems worth the tradeoff. The 
compact PC-50 is ideally suited to a 
small office, a home, or a service shop 
in which an occasional non-intensive 
copying of routine documents, sche- 
matic diagrams and instruction sheets 
would be convenient. The PC-50 Per- 
sonal Copier sells for $149.95 at Radio 
Shack outlets. R-E 



New RCA Video Cassette 
Recorder Self-Study 
Course — Volume 2 



TELEVISION TECHNICIANS 
CAN NOW LEARN-AT HOME- 

How the Newer Microprocessor 
Controlled VHS Format VCR's Operate 



An ever increasing number of Video Cassette 
Recorders are being purchased by consumers, 
and many instruments sold have now provided 
hundreds of hours of recorded entertainment. 
As a result, there is a growing demand for 
VCR service maintenance. In order to service 
the newer video cassette recorders the techni- 
cian must have a thorough working know- 
ledge of the VCR. 

To meet the need of television technicians who 
intend to enter the field of VCR service and 
for those technicians currently involved in 
VCR service, but who need updating, RCA 
developed this new basic and in-depth home 
study course. It consists of six instructional 
unils, and an appendix. Each instructional unit 
is comprised of a study guide and reference 
material. Program content includes the basic 
concepts of video recording, mechanical and 
electronic theory of operation. 
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Special 
Introductory Offer 

This complete VCR training 
course is regularly priced 
at $79.95. For a limited time only 
on orders received within the 
next 30 days we will ship 
prepaid the complete binder 
and materials at the reduced 
price of: $64.95 



YES Send Me The RCA Technical Training 
VCR Self-Study Course-Volume 2 



QUANTITY 



VCR Self-Study Course Volume 2 
at $64.95 



(Enclose Check With Order) 
T0TA L 



THIS IS YOUR SHIPPING LABEL - PLEASE PRINT 
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Microtek 

Bytewhter-1 

Matrix Printer 

i ^ 
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THE BiTEWRlTER-l MATRIX PRINTER, 

by Microtek Inc., is a 7 x 5 dot-matrix 
printer for the TRS-80, Apple and 



Microtek Bytewriter-1 
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Apple li, and Atari 76WS00 com- 
puters that specifically answers the 
need for an inexpensive printer ca- 



Two New Portable 
Instruments From Simpson 

Compare the Specs! Compare the Price! 



MODEL 454 3" DUAL TRACE 
TRIGGERED SWEEP SCOPE 

• DC to 15 MHz bandwidth, 5 mV/div. sen- 
sitivity, 100 risfet/div. (Kb) lo .[) sec/cfiy, 
sweep range 

• Differential amplifiers provide stable, 
clean waveforms 

• Voltage calibrated vertical and horizontal 
input attenuators 

• 100 KHz chopping rate for low-speed 
waveforms 

■ Alternate mode automatically selected 
on high sweeps 

• 24 nsec rise time. 0.5 V P-P calibrator 

• Displays CH A, B, A and B, A + B, 
A - B. X and Y 

• External, CH A or CH B triggering, TV 
sync 

• Compact 4-5/8 x 9-7/8 x 13-1/4 ", weighs 
13 lbs. 

• Two low-cap Xi/XiO probes included 



MODEL 420 FUNCTION 
GENERATOR 

Provides sine wave, triangle wave, 

square wave arid DC voltage output 

Fixed TTL output drives up to 10 TTL 

loads 

Wide frequency coverage of 0.1 Hz to 1 

MHz in 7 ranges 

Voltage-controlled generator input for 

sweep signals 

Continuously variable DC offset control 

with convenient Off position 
Model 420D provides full day's operation 
on batteries*, and it can also be re- 
charged overnight. The instrument can 
be operated from AC line voltage without 
the batteries installed. 'Batteries not 
supplied. 

Compact 2.7 x 8.4 x 9" unit matches our 

OMM styling 

Adjustable tilt-view handle 




pable of accommodating standard letter- 
size sheets and paper rolls. 

Priced at on!y $299, the Bytewriter- 1 
has three individual internal connectors 
for the three computer systems. It is 
almost impossible to mix-up the con- 
nections if you move the printer from 
one computer system to another be- 
cause the required interface cable 
from the computer to the printer will 
attach only to the appropriate connec- 
tor. 

The Bytewriter-} prints both upper 
and lower case — without lower-case 
descenders — at 10 characters-per-inch. 
6 lines to the inch. It accepts 95 of the 
96 standard ASCII printable character 
codes and three control codes. 

In the ASCII "standard", the char- 
acters start at decimal code 33 and run 
through decimal 127. Code 127, how- 
ever, is not really a character; it is the 
delete function. Some printers, on re- 
ceiving a code 127 from the computer, 
will do nothing. The Bytewriter-1, how- 
ever, translates code 127 into an open 
box of the type used on questionnaires. 
If you were printing something where 
you might want to check off each step 
with a pencil or pen, the open box 
would be an asset. 

The Bytewriter- i responds to three 
ASCII control codes. Those are: CR 
(carriage return), SO (shift out), and SI 
(shift in). CR also provides an auto- 
matic linefeed. When the printer re- 
ceives the CR code, all data stored in 
the print buffer is printed and the paper 
is advanced one line. If more than 80 
characters have been received and 
stored in the printer's buffer before the 
CR is sent by the computer, the first 80 
are printed on one line and the re- 
mainder are "wrapped around" on the 
next line. 

When the printer receives the SO 
code, all data that follows is printed out 
in "bold" double-width characters. 
Reception of the SI code cancels the 
"bold" characters and all printing that 
follows the SI code is normal width. 
The SO and SI codes can be inter- 
mixed at will in the same line, per- 
mitting individual characters, words, 
and phrases to be printed "bold." 
The bold characters do not cancel at 
the end of a line, but will continue until 
the SI code is received. 

Like some other printers, the Byte- 
writer-l ignores the Line-Feed (LF) 
code. A line feed is automatically 
accomplished as a result of the carriage 
return. If just a line feed is desired, it is 
necessary to send a CR code to the 
printer. While that provides a line 
feed, it also moves the printhead to the 
beginning of the next line; that makes it 
somewhat difficult, if not impossible, 
to line up columns. 

Unlike earlier "budget" printers that 

used rolls of narrow, adding-machine 

continued on page 24 
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Introducing TALKMAN ™ 

The new two-way radio that means business. 



Voice-activated, two-way 
communications— leaves hands 
free for safety and security 

TALKMAN is a new two-way communications 
system designed for special purpose business 
applications such as construction, electrical 
maintenance, security, warehousing and 
manufacturing— anyplace the need to communicate 
exists where both hands must be left free for safety 
and convenience. 

TALKMAN is a lightweight transceiver that may 
be carried in the pocket or belt-mounted. 
TALKMAN provides short-range, high performance 



communications in the 49 MHz FM band up to 
l A mile. A choice of one of five available channels 
makes TALKMAN a serious contender for security 
installations requiring individual channels for 
communications control. 

TALKMAN is easy to use and maintain. Its unique 
headset adapts to any headgear and features a 
stowable whip antenna and adjustable, boom- 
mounted microphone with windscreen for 
communications even in high wind or noise 
environments. Sophisticated solid state circuitry 
includes audio muting and microphone sensitivity 
control— features usually found on two-way 
business transceivers costing three to four times 
as much. 

Individually cartoned, $139.95 suggested list. 





Standard 

Communications 

P.O. Box 92151 

Los Angeles, CA 90009 

800/421-2916 

(In Calif. 213^532-5300) 
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Compare the best. 




We'd like you to compare Keithley's new Model 179 A general purpose 
bench TRMS multimeter to its closest competitor. 
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Dollar for dollar, feature for useful feature, we think our new 179A gives 
you more common sense utility for your money. What do you think? 



□ I'd like a closer look at the 179A. Please 
call me to arrange a demo. 

□. Please send the new Keithley handheld, 
portable and bench meter catalog 
including the complete 179A specs. 



11 I'm interested in other Keithley products. 
Q High resolution and Systems DMMs. 
D Keithley Scientific Instruments. 



Name 


T>1r 


Cnmpany 


Phnn#» 


Address 





City 



MAIL TO; 



. Stale 



_2ip_ 



KEITHLEY 



Keithley Instruments, Inc. 

28775 Aurora Road/ Cleveland, Ohio 44139-9990/(216) 248-0400 



There is no impression adjustment 
for the printhead: it is set at the factory 
and will print up to the original and 
three copies. Our experience showed a 
somewhat irregular impression impact- 
density where a substantial part of the 
character was reproduced by a string 
of dots, such as the small letter "e", or 
the parenthesis symbols [ (.) ]. While 
sheets are inserted from the rear. Per- 
manent brackets and a removable 
spindle are provided for paper rolls. The 
type paper that permitted lines of per- 
haps 16 or 30 characters, or that used a 
somewhat difficult to obtain and ex- 
pensive heat-sensitive or electrostatic 
paper, the Bytewriter-l uses standard 
sheets — letter or legal size — or standard 
paper rolls up to 8 J /2-inches wide. The 
paper feed is friction only: there are no 
tractor or pin-feed devices. Single 
bracket supports a standard 5-inch 
diameter teletype paper roll off the 
table— the user is not limited to one of 
the new mini-size rolls of approxi- 
mately 3-inch diameter, which happen 
to cost more than the standard roll. 

The characters are printed by a 7- 
wire printhead that plugs into a socket 
and is user- replaceable by simply 
loosening two screws and unplugging 
the connecting cable. Unlike most 
other printheads that are connected 
to their electronics by a flexible ribbon 
cable that "rolls" along with the print- 
head, the Bytewriter-I uses discrete, 
highly flexible wires to connect the 
printhead to the circuit. The wires 
flop and twist considerably as the 
printhead travels. While it does not 
appear to the eye that the twisting 
wires would have the life expectancy 
of "rolling ribbon", there is no pre- 
vious experience on which to make a 
judgment as to life expectancy of the 
wires. 

The printhead is driven by a grooved 
spindle, rather than a drive belt. Again, 
that is an arrangement we have not 
seen used in a matrix printer before: 
but it does work. Again, we have no 
idea what the life expectancy or 
reliability might be; but after several 
weeks of quite severe useage — likely 
more than done by the average hobby- 
ist — we have had not a single instance 
of difficulty with any part of the printer's 
electrical or mechanical assembly. 

The printhead's bi-directional drive 
is the "full line" system commonly 
found on many lower-cost printers: it is 
not logic-seeking. That is. the head 
sweeps from full left to full right, even 
if it prints just a single letter on the left 
side. It then sweeps back from full 
right to full left regardless how much it 
has to print. The printer speed is 80 
characters-per-second (per line). 60 
lines-per-minute. 

the "top" (original) copy was legible. 

the copies — particularly the third — 

continued on page IIS 
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OUR WISH BOOK CATALOG HAS IT. 




All you really need is the new Pomona 
catalog. Grab a copy and choose from 
micro, mini and maxi GRABBERS'" test clips. 

Isolate hard-to-find isolation plugs. Pin 
down all the pin tip plugs and jacks you 
need. 

And you're bound to find binding post for 
every application. 

In all, there are more than 650 items. And 
since Pomona makes them, you couldn't 
wish for better quality. 

So, ask for your free wish book today. 



Full catalog also contained in EEM. 

ITT Pomona Electronics, 1500 E. Ninth St.. Pomona, CA 91766. 
Phone (714) 623-3463. 

In Europe, ITT Industries Belgium S.A., Pomona Division 250 
Avenue Louise. Box 121, Brussels, Belgium. Phone 02/640. 34. 00. 

AVAILABLE FROM YOUR FAVORITE ELECTRONICS PARTS DISTRIBUTOR 



Pomona Electronics XXX 
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LETTERS 



Address your comments to: Letters, Radio-Electronics, 
200 Park Avenue South, New York, NY 10003 



TELETEXT 

t read your editorial in the February 
1982 issue on the "non-decision" of the 
FCC in regard to teletext. May I please 
offer an alternate perspective on some of 
the point you made? 

As I understand it, the FCC was char- 
tered to enforce the Communications Act 
of 1934, as amended. That Act holds that 
the airwaves belong to the public and are 
to be used only for the public good. The 
FCC is not, and never was, a consumerist 
organization. It was not intended to de- 
cide which commercial product is OK for 
consumers to have, and which is not. 

That suits a lot of us out here just fine! 
We don't want the government telling us 
what to buy. when, how, what color it 
should be, etc. We prefer to make our 
own decisions from the offerings of a free 
market, thank you. 

You state that with three incompatible 



teletext services, consumers will have to 
purchase three separate decoders. 
Shame on you! As we all know, everything 
electronic is (or is about to be) micropro- 
cessor-driven. I suggest that the con- 
sumer will need to buy but one decoder 
and one, two, or three teletext programs, 
from it, according to which teletext ser- 
vice he or she wishes to use. That brings 
me to the next point. 

You implv that, with three teletext ser- 
vices, the consumer will be forced to avail 
himself or herself of all three. Why? In the 
automobile market, there are sports cars, 
family sedans, compacts, station wagons, 
and pickup trucks. Does that mean that a 
car buyer must purchase one of each? 
Hardly. I suggest that in the television 
market the consumer should be equally 
free to select the teletext service he or she 
prefers. 

You also seem to imply that the three 
teletext services will necessarily duplicate 



one another. Why so? I would like to sug- 
gest that, in a free market, each teletext 
service will specialize. Perhaps one ser- 
vice might cover financial affairs (stocks, 
bonds, metals, gems, commodities}; an- 
other might choose current events (news, 
weather, sports); and still another could 
specialize in entertainment (theater, con- 
certs, movies, lectures, community ser- 
vices). I like that. Specialization, it seems, 
has always generated a higher level of ex- 
cellence than generalization. Also, so has 
free-market competition, over a govern- 
ment-controlled market. 

We have a new administration in Wash- 
ington — one dedicated, in part, to getting 
the government off our backs. That is why 
the FCC has decided to allow consumers 
to choose for themselves which teletext 
service they prefer, after first seeming to 
have made the decision for them. Please 
note, however, that nothing that the FCC 
has done (or has not done) will get in the 
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Fast and accurate readings. 
That's why we use the AWS EZ- 



"At ITS, we maintain and service hundreds 
of pieces of computer equipment used by 
over 200 airline companies throughout the 
world. If even one piece of equipment goes 
down, serious back-up problems can occur. 
So our job is not only to make the proper 
repairs, but to make them fast. That's why 
we use the AWS EZ-Meter series of Digital 
Multi -Meters. With their Autoranging fea- 
ture (volts & ohms) we can count on quick, 
accurate readings hundreds of times a 
day - both on the bench and in the field. 
And with their Five- Year warranty, we 
think they're the best hand-held DMMs 
you can buy." 
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Other outstanding features include: 

■ Autoranging and full manual mode 
(Models EZ-6100& 61 10) 

■ Audible continuity tone with 5 settings 
(Models EZ-6100& 6110) 

■ Nominal DC volt accuracy 0.5% of 
reading (Models EZ-6100 & 61 10) 

■ Zero adjust feather-touch button 

■ Low and normal power Ohm ranges 

■ 300 hours minimum continous opera- 
tion with two 1.5V "AA" batteries 

■ 3V4 digit LCD indicates the function, 
reading and feature simultaneously 

■ Exclusive FIVE-YEAR Warranty! 

"See Us At Southcon Booth #2413" 



Meter DMMs." 

Bob Murray, ITS Equipment & Leasing Coi 

For more information on the EZ-Mel 
series or any of the other line AM 
insfrumenfs call yaui local distributor 
contact A.W. Speny 7ns (rumen ts Ini 
245 Marcus Blvd., Hauppauge, N.Y. 117i 
• 800-645-5338 Toll-Free (N.Y., Hawa 
Alaska call collect 518-231-7050). 

A.W. SPERRY 



The Measurable Advantage 



way of standardization in teletext. 

Consider the NTSC standard, to which 
all broadcasters and all receiver and 
transmitter manufacturers must conform. 
Please correct me if I am wrong, but i be- 
lieve that that standard was devised 
through voluntary cooperation within the 
television industry. It was not handed 
down from on high by the FCC, or any 
other government entity. If the free mar- 
ket so dictates, I'm willing to bet that in- 
dustry will cooperate again to devise a 
teletext standard. 

That is heady stuff, as the notion of a 
free market always is. I know that it sets a 
lot of people on edge, and has some of 
them gritting their teeth. But how about 
giving it a try for old time's sake? Who 
knows? You might even like it? 
A.C. ACTON. 
Midland. Ml 

LOW-FREQUENCY FILTER 

Thank you for the good job on my 
article about the low-frequency filter kit 
(Radio-Electronics, November 1981). 
There are two errors that your readers 
should know about, however. In the sche- 
matic of Figure 7, the connection to pin 
"H" of the filter kernal (- V B ) should come 
from the other side of C16. Figure 3, 
showing the input and output noise of the 
low-frequency filter, is labeled as a spec- 
trum analysis; though it was taken from a 
spectrum analyzer, those are time wave- 
forms, not spectra. 

Fortunately, neither error will affect 
anyone's building and installing the LFF 
from the layout, component locators, and 
interconnection drawings, all of which 
are error-free. 
JOE GORIN 



SOUND-GENERATOR 
CONTROLLER IC 

In the December 1981 "Letters' sec- 
tion Mr. Stan Stephenson asks if anyone 
knows where he can obtain the TI 
SN76489A generator-controller IC. It is 
obtainable from CIRCUIT SPECIALISTS 
CO., Box 3047, Scottsdale, AZ 85257. The 
price is $9.95, with a $15 minimum on 
phone orders (1-800-528-1417), but no 
minimum is required for mail orders ac- 
companied by a check or money order. 

Finding an appropriate mailing address 
to reach the "Letters:'' department isn't 
so easy — how about putting an address at 
the head of the column? 
CHARLES ROBINSON. 
St. Louis. MO 

Address your correspondence to: 
Letters. Radio-Electronics, 200 Park Ave. 
South. New York. NY 10003. 

Your suggestion is a good one and 
we're going to use it. See the opening of 
the Letters column in this month's is- 
sue.— Editor 



CABLE TV 

I read your editorial about cable TV in 
the August 1980 issue of Radio-Electronics, 
and have a few comments that I would 
like to share. 

It is interesting indeed that cable TV is 
going about in the same way that Ma Bell 
has, but I see something more to it than 
just that. With such things now as select 
TV, Showtime, Cable News Network, 
ESPN, HBO, etc., offered on cable-TV sys- 
tems, I can see why we are told that cable 
companies must do the hookups. As I see 
it, cable lines come into the home just as 
telephone lines do. It is true that they 



must do the hookup on a pole outside, 
just as one's "drop" telephone line is 
where it meets the main feeding cable 
(pairs). 

But what goes on in the place of resi- 
dence is actually another matter. It is 
choice; if the customer wants telephone- 
company-installed wiring, phones, etc. 
(they must still provide lightning protec- 
tion) he would do it that way. Cable TV 
operates on the same principle. Coaxial 
cable can be supplied just as well by out- 
side suppliers. I agree entirely that quali- 
fied people could do it that way — people 
with enough knowledge of how it works. 
If one is fairly knowledgable in electricity, 
electronics, and wiring methods. I can 
see no reason why it would not work. 

As cable companies will give many rea- 
sons why it will not work, one probable 
reason begin that private investment in 
cable TV appears to be good, it is not a 
matter of who must do it. Cable TV has 
many offerings now, with the advent of 
satellites, etc. So I can see why they are 
proceeding in a manner like that of Ma 
Bell. Cable can be the provider of the ser- 
vice, just as telephone-line service is; but 
the responsibility or choice of options at 
home are best left to the customer. 
Hotels, motels, etc., that have all those 
extras with cable would be another mat- 
ter, where cable could provide it. or an 
outside private contractor could. 
DAVID WAGNER, 
Marquette. Ml 



BACKWARD DIODES? 

In looking over the "Hobby Corner" 
section of Radio-Electronics, October 
1981 , 1 noticed what appeared to be a mis- 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 

• $550 for a 6X frequency insertion. 

• Reaches 211,387 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to: mini-ADS, RADIO-ELECTRONICS, 
200 Park Ave. South, New York, NY 
10003. 
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2300 MHz DOWNCONVERTER kit 
for Amateur microwave reception. $35.00 
postpaid. Highest quality components. 
Send SASE for information filled catalog 
of other converter kits, preamps, acces- 
sories and parts. VISA and MASTERCARD 
accepted. 

3MP - Superior Microwave Products, Inc. 
PO Box 1241 Vienna, VA 22180 

1 -800-368-3028 1 -703-255-2918 

CIRCLE 65 ON FREE INFORMATION CARD 



29 



take in the diagram. Fig, 4. Either the 
power and ground connections were 
shown wrong, or the six IN914 diodes 
were drawn incorrectly. 

In reading the text. I found it stated: "All 
of the LEDs shown in this article are 
common-cathode devices. ' I know that 
LED's emit light forward-biased, and 
IN914 conducts forward-biased — that is 
disregarding its reverse breakdown. So I 
concluded that the six IN914 diodes are 
drawn backwards. 
JACKIE REICHLING. 
Batavia. IL 

You appear to be correct. Fortunately, 
although the circuit will not work properly 
as shown, at least nothing will be 
harmed.— Editor 

TEMPERATURE MEASUREMENT 

Your "Letters" column in the January, 
1982 issue, included a lengthy communi- 
cation from Mr. John P. Lane concerning 
temperature measurement. Mr. Lane is 
quite correct in most of his comments, in- 
cluding the desirability of using distilled 
water for the boiling-point calibration. 
However, there is one important point 
that he neglected to mention. Since he 
lives near sea-level, he may not be aware 
of the ambiguity in "official" barometric 
pressures. 

For various, perfectly valid reasons, the 
barometric readings announced by the 
National Weather Service are normalized 
to equivalent sea-level values. They do 
not reflect the true pressure values unless 
you live on the beach. Since the pres- 
sure drops with altitude at the rate of one 



inch Hg per thousand feet (that is fairly 
accurate up to 10,000 feet), the tolerance 
of 0.03 inches suggested by Mr. Lane is 
equivalent to about 30 feet in altitude. 
Thus, in most parts of the country, that 
factor may well be the dominant error of 
the calibration process. I am not aware of 
any public source of "true" barometric 
readings, so you would be well advised to 
find out what your local altitude is, and 
then use the Handbook of Chemistry and 
Physics that Mr. Lane recommends to cal- 
culate the "true" pressure. 
GARY J. VINCENT, 
Richardson, TX 

RADAR DETECTORS 

In the December 1981 "Letters" sec- 
tion, Mr. Horn overrates the law as a 
safety device. Most drivers come with two 
police detectors — one on either side of 
the nose — and the truth is that the law has 
little effect on the way they drive. Driving 
habits reflect ones intelligence, skill, alert- 
ness, experience, self-discipline, and atti- 
tude toward respect for safety of self and 
others. The law makes little prescriptive 
contribution. Fatality rates among radar- 
detector-equipped drivers may tend to be 
lower than average, because such drivers 
tend to be alert and self-defensive. The 
law's most significant effect is in the 
persuasion of the public that officials 
have taken action. The net result of radar 
detectors on the nation's traffic picture 
will be a slight reduction in speed-trap 
revenue, and nothing more. 
J.D, DENNON. 
Warrenton, OR 



SUBSCRIPTION TV 

Your editorial on subscription TV 
(Radio-Electronics, December 1981) has 
generated a iot of thinking about cable, 
subscription, and free TV, as far as the 
public airways are concerned. Evidently, 
the logic at the FCC is to let those indus- 
tries battle it out. 

However, the real losers are the tax- 
payers. There is little doubt that free TV 
will be eliminated eventually, or greatly 
reduced, as the broadcasters join the 
cable-elite group. That isn't too bad for 
people living in cabled areas, and who 
don't mind the ever-increasing subscrip- 
tion fees. But what about the people living 
in rural and other uncabled areas of the 
U.S.A.? 

The only possible solution for such 
people is signals delivered directly to 
their homes by satellite. And the problem 
here is that the premium services (HBO, 
Show Time, the Movie Channel, etc.) re- 
fuse to sell their programs to private 
TVRO owners, even though cable TV is 
not available to them. The irony of the 
mess is that the government (NASA) is 
supplying the space technology and the 
rocket boosters to place those satellites 
in orbit while, at the same time, another 
government body (FCC) allows satellite 
programmers to refuse to supply service 
for a reasonable fee to taxpayers who 
help pay the bills. 

Come on, Congress and the FCC; it's 
about time that you considered the people 
living in the fringes. 
LARRY J. WILSON, 
Reynoldsburg, OH R-E 
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INTRODUCTORY OFFER 

MA 1 H A Professional Tool for Only $49.00 

Safety Tesl Leads S 7 90 

Case lor Meier and Leads $12.00 

Black molded high impact thermoplastic case. 

Large mirror scale, 83mm 

Meter movement: Coil core magnet mounted on shock-proof 

jeweled bearings. Overload protected. 
Dimensions: 92 x 126 x 45mm, Battery AA size 1.5V 
Input impedance: 20k O/V DC, 4k fl/V AC 
Accuracy: 3% V DC, 4% V AC 
Measuring ranges 



Voltage 


Current 


Resistance 


Capacitance 


0.15Vdc 


50 [iA dc 


10... 1 kn 


2000... 200000 mF 


0.5 Vdc 


0.5 mA ac/dc 


TOO... 10 kO 


200... 20000 M F 


1 .5 v ac/dc 


5 mA ac/dc 


100 D... 100 kO 


20... 2000 |iF 


5 v ac/dc 


50 mA ac/dc 


1 kO . . . 1 MO 


2 . . . 200 uF 


15 v ac/dc 


500 mA ac/dc 






50 v ac/dc 


5000 mA ac/dc 






150 V ac/dc 








500 V ac/dc 








1000 Vdc 









Shipping $3.&Q I 
P/ices JUbitCt lo change wilhOLJl natica \ 



Accuracy: 1 .5% V DC. 2.5% V AC I fr-j n An 
MA2H Current range: 15 A AC/DC $73. UU 

Other specs same as MA1 H 
1 YEAR IMMEDIATE EXCHANGE WARRANTY 



THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE 

800-223-0474 

£1 



SJ WE5T »5in STREET, NEW VORX, H.I. 1WJM HI-MT-2ZM I 
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Project 

yourself into 
the future. 



Video is the boom 
of the '80s. Never have 
so many opportunities 
been available to you. 
Sales are up and RCA is 
leading the way. 

We've introduced 
new products. 9" and 13", 
Col orTra k , Proj ection 
TV, Video Monitor, 5" 
B/W, Convertible 
VCR, and the 
VideoDisc 
Player are just 
some of our 
new products. 

And right 
now, more new prod- 
ucts are being de- 
veloped, refined and 
made market-ready. 

More products, 
more service oppor- 
tunities. The chance to 
increase your business 
by repairing these new 
products is here. If you 
nave the knowledge. 




*F 




At RCA we provide 
first-rate technical 
hands-on workshops, 
and supply you with 
up-to-date schematics 
and complete service 
information. And our 
magazine, The Com- 
municator, provides you 
with technical tips. 



You'll be able to 
troubleshoot these new 
products and service 
them faster than 
ever before. 
A future that will 
really open your 
eyes. The '80s are 
going to see home 
video equipment 
advances that 
until now were 
only dreamed 
about. 

What this 
means to you is 
a service industry 
more vital and 
growing than 
ever before. 




WE'LL OPEN YOUR EYES. 



For ytut fret iubsrripliim hi RCA 
COhlMUMCATQK, tmr tmotaint ttj nrw 
and advtct for terviet tfrhmttan.',, wntt: fl(J,4, 
DtpL l--)55. liflW.VorfA Shn-mau Dtfof, 

Indianapolis, IN 46201, 
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NEW IDEAS 



Automobile locater 



HAVE YOU EVER HAD TROUBLE FINDING 

your car in a crowded parking lot? If 
so, here's a device that will be of some 
help. 

This automobile locater is made up 
of two parts. The first is an RF oscilla- 
tor, whose circuit is shown in Fig. 1 . 
The second is a sensitive receiver; that 
circuit is shown in Fig. 2. 
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The heart of the oscillator is a 555 
timer IC. Its frequency — just below the 
AM broadcast-band — is determined by 
RI, R2, and CI. A tank circuit <C2 and 
LI) is used to tune the transmitter. The 
antenna is coupled to the transmitter 
through C3. Since efficiency is not 
very important here (output power 
should be kept under 100 mW), the 
length of the antenna can be kept short. 



A telescopic antenna or a length of 
hookup wire will work quite well. The 
only thing that is important is that the 
antenna be vertically polarized. 

At the receiver, the incoming signal 
is tuned by C5 and L2 before being 
passed on to the 741 IC. That IC ampli- 
fies the signal up to 1000 times; the 
amount of amplification is controlled 
by adjusting R4, a linear-taper poten- 
tiometer (more on that later). The five 
LED's are used to indicate signal 
strength, they light up in order (1 to 5) 
as the signal gets stronger. 

The 74 1 requires two 9-volt batteries 
for power. The positive terminal of one 
battery is connected to pin 7. The nega- 
tive terminal of the other battery is 
connected to pin 4. The remaining ter- 
minals {one positive and one negative) 
are connected together and grounded. 

Keep in mind that you will be carry- 
ing the receiver with you as you go 
about your business, so it should be in- 
stalled in a case that is as small as pos- 
sible. 

After the devices are built, the re- 
ceiver and transmitter will need to be 
timed. Once that is done, however, you 
should not need to flo it again unless 
the settings are tampered with. Placing 
the transmitter and receiver next to 
each other, detune the receiver so that 
none of the LED's light. Then tune the 
transmitter until all of the receiver's 
LED's light, indicating maximum sig- 
nal strength. Potentiometer R4 should 
be adjusted for the minimum amplifica- 
tion that will give you a usable signal. 
Too much amplification will give you a 
maximum-strength indication over too 
wide a range. Separate the receiver 
and the transmitter (the farther apart 
they are the better) and adjust R4 until 
you get a maximum strength reading 
only when the receiver's antenna is 
pointed directly at the transmitter. The 
RF locater is now ready for use. 

Since the locater will not be able to 
work through the metal body of your 
car, you will need to set up the trans- 
mitter so that the signal can radiate 
through a glassed-in area. That is really 
not much of a problem. If you are using 
a hook-up-wire antenna, simply tape 
the free end to the top of either the front 
or rear windshield. If you're using a 
telescopic antenna, place the trans- 



mitter on the dashboard and extend the 
antenna so that it is as long as possible. 
In either case remember to switch the 
transmitter on before you leave, and 
remember that the antenna should be 
aligned vertically for best results. 

To find your car, just extend the tele- 
scopic antenna of the receiver to its full 
length and hold it parallel to the ground. 
Point the antenna to your far left, then 
swing it to your far right. Do that until 
you find in which direction the strongest 
signal lies, as indicated by the LED's. 
The antenna will be pointing at your 
car. — Doug Krause 



NEW IDEAS 

This column is devoted to new ideas, 
circuits, device applications, construc- 
tion techniques, helpful hints, etc. 

All published entries, upon publica- 
tion, will earn $25. In addition, Panavise 
will donate their model 324 Electronic 
Work Center, having a value of $49.95. It 
combines their circuit-board holder, tray 
base mount, and solder station. Selections 
will be made at the sole discretion of the 
editorial staff of Radio- Electronics. 

I agree to the above terms, and grant 
Radio-Electronics Magazine the right 
to publish my idea and to subsequently 
republish my idea in collections or com- 
pilations of reprints of similar articles. I 
declare that the attached Idea is my 
own original material and that its publi- 
cation does not violate any other copy- 
right. I also declare that this material 
had not been previously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City 



State 



ZIP 



Mali your Idea along with this coupon 
to: New Ideas Radio-Electronics, 

200 Park Ave. South, 

New York, NY 10003 
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Find ex citing projects,troubleshooting and repair Ust "° 

tips, and hands-on, do-it-yourself info, plus 
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^ELECTRMCSBQQKCLJB 
Select 6 outstanding volumes 
for only $295 (totalvalueupto$im70) 

GET TWO EXCITING PROJECT BOOKS FREE! 
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7 very good reasons to try 
Electronics Book Club 

Blue Ridge Summit, PA 17214 

• Reduced Member Prices. Save up to 75% on books sure to 
increase your know-how 

■ Satisfaction Guaranteed. All books returnable within 10 
days without obligation 

■ Club News Bulletins. All about current selections — mains, 
alternates, extras— plus bonus offers. Comes 13 times a year 
with dozens of up-to-the-minute titles you can pick from 

• "Automatic Order". Do nothing, and the Main selection 
will he shipped automatically! But ... if you want an Alter- 
nate selection — or no books at all — we'll follow the instruc- 
tions you give on the reply form provided with every News 
Bulletin 

- Continuing Benefits. Get a Dividend Certificate with every 
book purchased after fulfilling membership obligation, and 
qualify for discounts on many other volumes 

■ Bonus Specials. Take advantage of sales, events, and 
added -value promotions 

■ Exceptional Quality. All books are first-rate publisher's 
editions, filled with useful, up-to-the-minute info 
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Electrics Bdqk Club 

Blue Ridge Summit, PA 17214 

Please accept my membership in Electronics Book Club and 
send the 6 volumes circled below, plus a free copy of Modern 
Crystal Radi os and Modern Transistor Radios. I understand 
the cost of the books selected is $2.95 [plus shipping/ 
handling). If not satisfied, I may return the books within ten 
days without obligation and have my membership can- 
celled. I agree to purchase 4 or more books at reduced Club 
prices during the next 12 months, and may resign any time 
thereafter. j 

1066 1070 1076 1108 1128 1160 1211 1218 
1225 1230 1233 1245 1249 1251 1277 1283 
1291 1293 1306 1323 1333 1337 1338 1370 



Name 



Phone 



Address 

City 

State _ 



Zip 



> 

-rj 



(Valid far new members only. Foreign and Canada add 20%) 
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"If you're going to learn 
electronics, you might 
as well learn it right!" 



« 

o 

z 
o 

CE 
& 

Hi 

_' 

Lil 

6 

Q 




'Don't settle for less. 
Especially when it comes 
to career training. . . because 
everything else in your life 
may depend on it That's 
why you ought to pick CIE!" 
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on* vc probably seen ««1- 
\ ti-tisc-uicots from other 
electronics schools. Maybe yon 
think they're all the same. 
They're not t 

CDS Is the largest indepen- 
dent home study school in the 
ivor Id that specializes exclu- 
sively in electronics. 



Meet the Electronics 

Specialists. 

When you pick an electronics 
school, you're getting ready to invest 
some time and money. And your 
whole future depends on the educa- 
tion you get in return. 

That s why it makes so much 
sense to go with number one . . . with 
the specialists , . . with CEE! 

There's no such thing as 
bargain education. 

If you talked with some of our 
graduates, chances are you'd find a 
lot of them shopped around for their 
training. Not for the lowest priced 
but for the best. They pretty much 
knew what was available when they 
picked CEE as number one. 

We don't promise you the moon. 
We do promise you a proven way to 
build valuable career skihs. The CEE 
faculty and staff are dedicated to 
that. When you graduate, your di- 
ploma shows employers you know 
what you're about. Today, it's pretty 
hard to put a price on that. 

Because we're special- 
ists, we have to stay 
ahead. 

At CIE, we've got a position of 
leadership to maintain. Here are 
some of the ways we hang onto it . . . 

Our step-by-step learning 
includes "hands-on" 
training. 

At CEE, we believe theory is 
important And our famous 
Auto-Programmed* Lessons teach 
you the principles In logical steps. 

But professionals need more 
than theory. Thats why some of our 
courses train you to use tools of the 
trade like a 5 MHz triggered-sweep, 
solid-state oscilloscope you build 
yourself— and use to practice trouble- 
shooting. Or a Digital Learning 
Laboratory to apply the digital theory 
essential to keep pace with electronics 
in the eighties. 

Our specialists offer you 
personal attention. 

Sometimes, you may even have 
a question about a specific lesson. 
Fine, Write it down and mail it in. 
Our experts will answer you 
promptly in writing. You may even 
get the specialized knowledge of all 
the CEE specialists. And the answer 
you get becomes a part of your per- 
manent reference file. You may find 
this even better than having a class- 
room teacher. 



Pich the pace that's right 
for you. 

CEE understands people need 
to learn at their own pace. There's no 
pressure to keep up . . . no slow 
learners hold you back. If you're a 
beginner, you start with the basics. 
If you already know some elec- 
tronics, you move ahead to your 
own level. 

Enjoy the promptness of 

CIE's "same day" grading 
cycle. 

When we receive your lesson 
before noon Monday through Satur- 
day, we grade it and mail It back— 
the same day. You find out quickly 
how well you're doing! 

CIE can prepare you for 
your FCC License. 

For some electronics jobs, you 
must have your FCC License. For 
others, employers often consider it a 
mark in your favor. Either way, it's 
government-certified proof of your 
specific knowledge and skills! 

More than half of CIE's courses 
prepare you to pass the government- 
administered exam. In continuing 
surveys, nearly 4 out of 5 CEE gradu- 
ates who take the exam get their 
Licenses! 



Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, 
all or most of every CEE Career 
Course is directly creditable 
towards the Associate Degree. 

Send for more details 
and a FREE school 
catalog. 

Mail the card today. If it's gone, 
cut out and mail the coupon. You'll 
get a FREE school catalog plus com- 
plete information on independent 
home study. For your convenience, 
we'll try to have a CEE representa- 
tive contact you to answer any ques- 
tions you may have. 

Mail the card or the coupon or 
write CIE (mentioning name and 
date of this magazine) at: 1776 East 
17th Street, Cleveland, Ohio 44114. 




CIE 



Cleveland Institute of Electronics, Inc. 

1776 Ease 17th Street. Cleveland, Ohio 44114 
Accredited Member National Home Study Council 



D YES ... I want the best of everything! Send me my FREE CIE school 
catalog — Including details about the Associate Degree program — plus my FREE 
package of home study information. reoj 

Print Name — 



Address- 

City 

State 



_Apt. 



^lp_ 



Age_ 



_Phone (area code) . 



Check box for G.I. Bill information; □ Veteran 

MAIL TODAY! 



□ Active Duty 
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Here's why we're Number One. 



When it comes to logic probes, more people purchase Global 
Specialties! Because you can spend twice as much and not 
get the speed, precision, flexibility and accuracy offered by 
our four logically-priced probes— including our remarkable 
new 150 MHz ECL Probe. Not to mention the versatility. 
reliability and durability we've become famous for. 

But we don't stop there. When it comes to logic testing, Global 
Specialties does thecomp/efe job. With our DP-1 auto-sensing 
digital signal injector— for fast, easy stimulus-response testing. 
at an economical $83.00* Plus a line of multi-channel Logic 
Monitors that provide an inside picture of circuit activity at up 
to 40 nodes simultaneously. And each product has an idea- 
filled applications manual— as well as an unmatched line of 
highly-functional accessories, to extend its versatility still more, 

With Global Specialties, there's no need to compromise on 
performance. Or value. Discover for yourself why we're the 
number-one logical choice" 



Easy-to-use Memory 

and Pulse functions 



Full readout 

indications— HI, LOW 

PULSE 



Overload and AC-line- 
protected high- 
impedance input 
Linear input impedance 
eliminates errors due to 
non-uniform loading 



True multi-family 

performance; 

DTL, TTL. CMOS. 

Or ECL'! 




Complete line of 

interchangeable 

probe tips and 

grounding wires, 

including easy 

clip, banana plug 

alligator clip 

jumpers and 

variety of power 

cords 



Standard LP-1, only $50.00* with latching memory— captures 
pulses as fast as 50 nsec, to 10MHz, guaranteed 
Economy LP-2, $32.00*. guaranteed to 50 nsec, 1.5 MHz 
High-speed LP-3 with memory, only $77,00* guaranteed to 
10 nsec (6 nsec. typical) and 50 MHzl 

New ECL LP-4*, S 150,00* the new industry standard — with 
memory, guaranteed to 4 nsec (2 nsec, typical) at 150 MHz! 
•LP-4 probe exclusively for use with ECL. For DTL, TTL or 
CMOS, select LP-1, -2 or -3. 



Compact, high-impact, 

human-engineered case 



70 Fulton Teir.. New Haven, CT 06509 (203) 624-3103, TWX 710-465-1227 
OTHER OFFICES: San Franci5CI>(415) 648-0611 , TWX 9)0-372-7992 

Euro be: Phone Saftron-WaldBn 079S-21682. TLX 817477 
Canada: Len Finkier Ltd., Downsview. Ontario 



GLOBAL Call toll-free for details 
SPECIALTIES 1-800-243-6077 

"■ ™ ^^ ■■■^■■b ■■■^^ Durinq business hours 

CORPORATION 



"Suggested U.S. resale. Prices, specifications subject to change without notice. © Copyright 1981 Global Specialties Corporation. 
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MM MICR0-5CRIP1 VIDEO MINI* is \ 

character- and row-resulution-culor- 
graphics generator for the amateur, 
educational, or industrial video-user. A 
40-key keypad contains the entire 
alphabet, digits n through 9. puncitia 
iron marks, block-graphics symbols. 
and control keys. With it you can easily 
produce titles, graphs, etc. The letters 
appear white mi either ;i jjreeti 01 red 
background: colors for the graphics 
symbols are green, yellow, blue, red 
magenta, and orange. 

['lie tiller is powered by a >IK1 inA. l >- 
\oh l)( ', wall-plug Mipplv 



About trie circuit 



the user, analyzes them and transfers 
them to the second section, the 
memory. I he video-display gencra- 
iih the third section — reads the con- 
tents of the memory and produces a 
composite-video signal that can be led 
to a TV receiver or recorded on video 
tape. Rcfci H> Figs. 2 and .1 as we dis- 
cuss how i he lii lei works. 



sections Isee I iy. I), The input/con 
Holler section accepts commands horn 



Input/ controller 

Phis part of the system is based on 

the low-COSl and easily available f>Kt)2 

microprocessor, lhai microprocessor 
hasa number of interesting features, lis 
structure is not multiplexed, which 
means thai ii has independent address 
and data buses-, Hint makes ii very easy 
to interface with other components, 



bytes of KAM. it is h.... 
memory section and. even it I he- 
me mory is busy wiib i In- video displa) 
generator, ihe <>KU2 can continue lo 
execute commands iiniil the j lit ii ii o \ 
section is ready lo aecepl them 
Programming the 6802 will be ex 



Since I he nnciopiocessoi contains 12N 



enough lo know dial the program is 
siored in I he 27 Id l-J'KOM (tin- |>n> 
gram ROM) which is directly connc-t ted 
to (lie microprocessor's address and 
data bases, wilh lis control Inn- i I 
going lo decode! H l When the nmi is 
turned on, ihe 68(l2"s reset signal isacii 
vntcd In K'Jandt'l. forcing the address 
bus lo III I (hex), the program start 
ing-addrcss (see the memory map m 
Fig. 4). 

Ihe -1(1 key keypad nseil Im input is 
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Liven up your 

video p rose n la I so ns 

with a versatile color- 

titler that generates not 

only alphanumerics, but 

also graphics. 
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VIDEO 

DISPLAY 
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FIG. 1— VIDEO TITLER CONSISTS of three mHin 
sections. Data and address buses are bidirec- 
tional, permitting memory (b) to be accessed by 
cither input/controller (a) or video-display gen- 
erator (c). 



Decoder IC4 uses address lines All, 
A 12, A 13, and the VMA (Valid Memory 
Address) signal from the microproces- 
sor to produce eight out put -signals cor- 
responding to eight areas of the 2K 
memory. Only five of those eight sig- 
nals are used — but that is enough for our 
purposes. 

The HALT. MR. IRQ and NMI lines are 
forced to a logic-high state by RIO. 




FIG. 2— DETAILED BLOCK DIAGRAM shows data flow within and between sections of tiller. 
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FIG. 4— MEMORY MAP of tiller {not to "scale") 
shows how various functions are called up by 
decoder IC4. 

organized as a 5 x 8 matrix. Its five 
rows are connected to the 6802 through 
IC1, a 74LS273 octal D-type flip-flop. 
Pin 37 of IC3, the 6802, outputs a clock 
signal of about 900 kHz. That signal is 
buffered by IC6-a and gates IC1 , which 
samples the output of the keypad rows. 
The keypad's eight columns are con- 
nected to the microprocessor's input 
port via a 74LS244 octal buffer, IC2. 
The information from the eight columns 
is presented to the data bus when pins 1 
and 19 of IC2 are taken low by the c 
output of IC4. That scanning system 
makes it easy to determine which key is 
pressed. 



Memory 

The display memory is made up of 
two 2114 (IK x 4) static RAM's, IC9 
and IC10, to provide 512 bytes of 
memory per page. Memory-page selec- 
tion uses a signal provided by pin 9 of 
IC1. Since the memory can be accessed 
by either the microprocessor or the 
video-display generator — but not by 
both simultaneously — bus-drivers IC7, 
IC8 and IC1 1 are used to disconnect the 
6802 from memory when the video -dis- 
play generator is operating. The r/w 
(/?ead/ Write) signal from pin 34 on the 
microprocessor is used to control the 
direction of data flow. 

The WE (Write Enable) signal for IC9 
and IC10 is generated by IC6, IC8, and 
Ql. That insures that when the video- 
display generator is active, the memory 
is in the read mode; otherwise the 
memory is in the write mode and avail- 
able to the microprocessor. 



PARTS LIST 

All resistors Va-wart, 5% 
R1-R11— 10.000 ohms 
R12— 1000 ohms 
R13— 5600 ohms 
R14 — 360 ohms 
R15 — 750 ohms 
R16 — 470 ohms 
R17— 10 ohms 
R18— 1300 ohms 
R19— 75 ohms 

Capacitors 

C1, C8— 10 jjF, electrolytic 

C2— 1 50 uF. electrolytic 

C3— 5-40 pF, PC-mount trimmer 

C4 — 47 pF, ceramic disc 

C5-C7— 0.1 tiF 

C9— 470 mF, electrolytic 

C10 — 4.7 (iF, electrolytic or tantalum 

Semiconductors 

IC1— 74LS273 8-bit D-type flip-flop 
IC2— 74LS244 octal non-inverting three- 
state driver 
IC3 — 6802 microprocessor 
IC4 — 74LS138 expandable 3-to-B decoder 
1C5— 2716 EPROM (see below) 
IC6 — 74LS00 quad 2-input nand gate 
IC7, IC8— 74LS367 three-state hex buffer 
IC9, 1C10— 2114L-3 1024 x 4 static RAM 
IC11 — 74LS245 octal non-inverting bus 

transceiver 
IC12— MC6847 video display generator 
IC13— MC1372 color-TV video modulator 
IC14 — 7805 5-volt tab-type regulator 
Ql— 2N3904 
Q2— 2N3906 
D1— 1N4001 

XTAL1— 3.579545 MHz TV color-burst-ref- 
erence crystal 
J1, J2— jacks to mate with power supply 

and video cables 
Keyboard— 5 x 8 matrix (Texas Instru- 
ments 11KS119 or equivalent) 

Miscellaneous: 9-volt, 500 mA wall-plug 
DC supply, enclosure, cable, wire, etc. 

The following are available from Scrip to- 
vision. Inc., P.O. Box 535, Snowdon Sta- 
tion, Montreal, Quebec, CANADA H3X 3T7 
(all prices shown are in U.S. dollars); as- 
sembled and tested titter, S1 69.00; partial 
kit (PC board, programmed EPROM, key- 
board, enclosure, keyboard label). $69.00; 
PC board and programmed EPROM, 
$49.00; programmed EPROM only, $35.00. 
U.S residents must add 4.7% to those 
prices for import duty. Please add $3.85 
to each order for shipping and handling. 
Allow 4-6 weeks for delivery. 
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FIG. 5— VIDEO-DISPLAY GENERATOR, a MC6S47, is the same IC used in the TRS-8Q Color Computer. 
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FIG. 3— TWO 2114 STATIC RAM'S are used to permit storage of two separate displays. 
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FIG, e — pc BOARD FOR TITLER is double sided. This is the top, or component, side of board. 




FIG. 7— "BOTTOM" OF PC BOARD. Keypad and voltage regulator will be mounted from this side. 
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Video-display generator 

The video-display generator. IC 12. is 
an MC6847, Its pinout is shown in 
Fig. 5. It reads data from the memory 
IC*s using the address and data buses 
and generates both the alphanumeric 
and graphics characters for the display. 

All clock signals are derived from 
IC13, a color-TV modulator IC that 
uses a 3.58 MHz color- burst- reference 
crystal and generates the composite- 
video signal that, after amplification by 
Q2. is the output of the titler. Chroma, 
luminance, and other information are 
provided by 1C12. The output of the 
titler. which is available at jack J2. has 
an impedance of 75 ohms. 



Construction 

The titler can be built using either 
wire- wrap techniques, or on a double- 
sided PC board. A foil pattern for the 
component-side of the board is pro- 
vided in Fig. 6; a pattern for the other 
side in Fig. 7. Component placement is 
shown in Fig. 8 and in Fig. 9. 

Be sure that the capacitors and IC 
sockets are oriented correctly, and in- 
stall jumpers through the board, 
soldered on both sides, where indicated 
by asterisks in Fig. 8. A small piece of 
electrical tape should be placed over 
the jumper that sits under XT A LI: that 
will keep the crystal and the jumper 
from shorting. 



The voltage regulator is mounted 
from the bottom (non-component side) 
of the board and should have a heat 
sink — -attaching it to the metal enclosure 
will do the job nicely, and will also pro- 
vide a ground connection between the 
power jack. Jl, and the circuit board. 
Be sure that Jl and J2 will mate with 
the 9-volt power supply and the cable 
to the VCR or monitor. 

The keypad should be installed last. 
Pass its pins through the holes in the PC 
board from the bottom of the board. 
Make sure that all the pins are soldered. 
Don't forget the three insulated jumpers 
between resistors R1-R3 and IC2. on 
the component side. 
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FIG. 8 — VOLTAGE REGULATOR, IC14 should be mounted from "bottom" of board and attached to 
vertical wall of enclosure. This will provide both heat-sinking action and a connection between 
chassis and board grounds. 
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FIG. 9— PC BOARD IS MOUNTED component-side-down In enclosure. 



Finally, you may find that your VCR 
requires a little more chroma (color) 
than can be provided by the titler. In 
that case, a jumper shorting out Rl5 
will add it. 

Checkout and operation 

Connect the titler to your VCR, or to 
a TV set with a video input, and turn it 
on by plugging in the 9- volt DC power- 
supply. A series of color bars — green, 
yellow, blue, red, pearl (buff), cyan, 
magenta, and orange — should appear on 
your TV-set. Adjust C3 until the colors 
are correct. (Your monitor, of course, 
has already been correctly set up.) Un- 
less the clear key is pressed, the bars 
will remain in page- 1 memory. If the 
clear key is pressed, the bars will dis- 
appear from view and you will see a 
black screen with a cyan cursor at the 
top-left corner. 

A look at the functions on the keypad 
"label" (Fig. 10) will give you an idea 
of how versatile the titler is. It has two 
basic modes of operation: alphanumeric 
and graphic. When the clear key is 
pressed, the titler is in the alphanumeric 
mode. The shift key allows you to dis- 
play the characters at the upper right — 
press it once to enter the shifted mode, 
and again to return to normal. The 
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FIG. 10— KEYPAD LABEL shows many functions 
available. Function keys are pressed once to 
switch functions. Pressing them again returns 
you to original mode of operation. 

characters can be displayed either as 
white-on-green, or white-on-red. The 
keys with arrows allow you to place 
characters anywhere on the screen. 
The shift key reverses their functions. 
(The cursor can be moved backward 
instead of forward, etc.) The erase 



key, of course, allows you to correct 
your mistakes. 

Pressing the character/color key 
gets you into the graphics mode. Sev- 
eral different color blocks — squares 
and rectangles — are available and, with 
a bit of practice, you can create some 
spectacular displays — maybe even 
better than the one in Fig. II. 




FIG. 11— NOTE HOW TTTLER can combine 
alphanumerics and graphics in one display. 

Characters and graphics can appear 
on the screen together. The two 
memories allow you to create two dis- 
plays and alternate between them. 
Switching back and forth between two 
similar, but slightly different, displays 
can produce a very attractive, eye- 
catching effect. 

The more you experiment with your 
titler, the more you'll find you can do 
with it. You'll be able to title home or 
industrial video programs, create 
graphs and charts, and even use it as a 
"message center." 

You now have all the hardware in- 
formation you need to build your own 
titler. Next month we'll discuss the 
software end. R-E 
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"I can't believe it — a whole trunk fall 
of radio purrs, but not a single piece of 5 
wire." n> 
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SIREN ALARM 



An alarm system is useful only If its warning 

is noted. With the distinctive sounds 

that this siren can produce, that's no problem. 



WILLIAM D. KRAENGEL, JR. 



THIS ELECTRONIC SIREN ALARM IS THE 
perfect complement to your custom- 
designed security system. Whether you 
want to protect the belongings in your 
home, the belongings in your car, or 
alert your family to a fire, this low -cost 
but powerful alarm generates a variety 
of attention-getting sounds and provides 
1 watts of output power to the speaker. 
How the alarm is triggered is totally 
up to you. Indeed, a successful security 
system often depends upon a novel 
scheme that is unfamiliar to the intruder. 
Regardless of the detection device 
used — -trip switches, ultrasonic detec- 
tors, fire and smoke detectors, etc. — the 
interface to the alarm is a simple switch 
or relay. Wire the alarm to an existing 
power source and detector, add a suit- 
able speaker, and your system is all set 
to operate. 

How it works 

The siren alarm circuit is shown in 
Fig. 1. Timer ICl-a, half of a 556 (see 
Fig. 2), is connected as a low-frequency 
astable multivibrator (LFM). In that 
configuration, the square wave output at 
pin 5 remains fixed at approximately 50 
percent of the duty cycle as its frequen- 
cy is varied by timing-resistor R L With 
the exception of the two-tone and 
Pulse modes, the LFM's squarewave 
output is integrated by R-C integrators 
R2 and C4, producing a triangle wave at 
pin II of ICl-b. Timer ICl-b is con- 
figured as an audio- frequency voltage- 



controlled multivibrator (AFM). Its fre- 
quency is controlled by the voltage on 
control-voltage input pin 1 1 and by tim- 
ing resistor R3. The triangular wave- 
form at this pin frequency-modulates 
(FM's) the AFM so that the squarewave 
output at pin 9 rises and falls in fre- 
quency to duplicate the familiar wail of a 
siren. 

The two-tone mode uses the same 
squarewave output from the LFM ex- 
cept that it is not integrated before it is 
used to FM the AFM. The squarewave, 
attenuated by R2, causes the AFM to 
shift frequency abruptly at the rate 
determined by the LFM. The resulting 
sound is a distinctive " "twee-dell" simi- 
lar to that of a European police-car 
siren. 

The pulse mode also uses the LFM's 
squarewave output, but not to FM the 



AFM. In this mode, the squarewave is 
routed to the reset input (pin 10) of the 
AFM. As long as this pin is held high, 
the AFM will operate normally but 
when it is brought low, the AFM will 
stop running. The squarewave, alter- 
nately high and low, will gate the AFM 
on and off at the frequency of the LFM. 
The pitch of the sound will be constant 
since the frequency of the AFM is de- 
termined only by the value of timing 
resistor R3. 

The yowl mode is a combination of 
the siren and pulse modes. The 
squarewave from the LFM is both 
routed to the reset input of the AFM 
and integrated by C4 and R2 at the con- 
trol-voltage input of the AFM. The 
AFM is gated on and off as in the pulse 
mode: but every time it is gated on, it 
sees the rising half of the triangle wave 



TABLE 1 



MODE 


R1 
(ohms) 


R2 
(ohms) 


R3 
■ ohms) 


C4 


J1 


J2 


Mechanical siren 


5.6 MEG 


1K 


150K 


1000 fif 


X 


— 


Electronic siren 


470K 


10K 


120K 


100 fiF 


X 


— 


Warble 


100K 


100K 


10QK 


10 ^F 


X 


— 


Two-tone 


560K 


10K 


150K 


— 


X 


— 


Pulse 


6B0K 


— 


150K 


— 


— 


X 


Yowl 


2.2MEG 


1K 


10QK 


500 )iF 


— 


X 




FIG, 1— SCHEMATIC DIAGRAM of the Electronic Siren Alarm. Typical values for R1-R3 and C4 are 
listed In Table 1. 
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FIG. 2— PINOUT OF 556 IC will help you see how 
control- and signal-voltages are developed. 

at its control-voltage input. Conse- 
quently, the pitch of the sound is no 
longer constant during the on intervals 
but falls in frequency until the off inter- 
val begins. 

Switching amplifier Ql boosts the 
output to an attention-getting peak 
power of over 10 watts. If V cc is in- 
creased to 15 volts from the normal 12 
volts, the power output will be even 
greater. The squarewave output may 
sound harsh at some frequencies. The 
addition of filter capacitor C5 (from 0. 1 
to 1.0VF) will mellow the tone some- 
what. Capacitor C5 and resistor R4 form 
a lowpass filter to remove some of the 
high-frequency components from the 
squarewave. 

Construction 

Since the alarm is meant to be part of a 
bigger system, no circuit layout or pow- 
er-supply design is shown. The alarm 
may be built on the same construction- 
or PC-board as the detection circuitry. 
The circuit layout is not at all critical. 
Power-transistor Ql need not be heat- 
sinked unless it is used in ambient tem- 



peratures greater than about 90°F. The 
siren draws less than 1.5 amps at 12 
volts when run at its rated power output. 

Operation 

The sounds that can be produced are 
almost limitless. Table 1 gives some typ- 
ical component values for different 
sounds as a guide to start you off. You 
are free to vary those values until you 
create a sound you like. In any case, 
final tweaking may be necessary, since 
the type of speaker and enclosure used 
will have an affect on the tone of the 
sound. 

The rate at which the sound varies is 
determined by the value of LFM timing- 
resistor Rl; increasing its value will de- 
crease the rate and vice-versa. The pitch 
of the output is determined by both the 
amplitude of the modulating control 
voltage and the value of AFM timing 
resistor, R3. As the control voltage in- 
creases in amplitude, and/or the value of 
R3 is increased, the pitch decreases and 
vice-versa. 

The range of modulation, i.e., the dif- 
ference between the high and low fre- 



PARTS LIST 

Resistors W> watt, 5% unless otherwise 

noted 
R1-R3— See Tablet 
R4 — 220 ohms, % watt 
Capacitors 

C1— 1 uf. 35 volts, tantalum 
C2, C3 — 0.01 uF, 50 volts, ceramic disc 
C4 — See Table 1,25 volts, electrolytic 
C5— 0.1-1.0 uF. 50 volts, ceramic disc [see 

text) 
C6— 10 uK. 25 volts, electrolytic 
Semioonduotoro 
D1— 1N4001,1-amp, 50PIV 
Q 1— Tl P33 power transistor o r eq u ivalent 
IC1— 556 dual 555 timer 
J1, J2— jumpers (see table 1) 
SPKR1 — 8-ohm, 10-watt speaker (Radio 
Shack 40-1269 or similar) 
Miscellaneous: Const ruetion-or-PC board, 
wire, solder, etc. 



quencies of the AFM, is set by the value 
of R2. A small value of R2 permits a 
large range while a large value restricts 
it. About 1000-ohms is the practical 
minimum value for R2 as well as for Rl 
and R3. 

The range is also controlled by the 
size of integrating capacitor C4. The 
product of the capacitor's value and 
that of R2 is the time constant of the in- 
tegrator. The time constant establishes 
the linearity of each half of the triangle 
wave and also limits the amplitude that 
the triangle wave can rise to during the 
on time of the LFM. Because of that 
frequency dependency, there will be 
some interactions among Rl. R2. and 
C4 as the range is set. 

The alarm is best activated by switch- 
ing the V cc line , Not only is that a simple 
method, but the standby current is re- 
duced to zero. The switching may be 
done directly by the detection device 
although that method is not suitable if 
the detection device cannot supply 
enough current. In that event, a relay 
or electronic switching, actuated by the 
detector, is recommended. R-E 
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JOSEPH GARTMAN AND MARTIN BRADLEY WEINSTEIN 




UNIQUE 




FOR 
YOUR CAR 



Be prepared for any eventuality with these handy automotive 
accessories. Build all six and make your car really "unique." 



THE DESIGNERS IN DETROIT WHO TRY TO 

anticipate every conceivable need a 
driver may have often overlook the 
obvious. Knowing that you would 
never want to be guilty of that, the two 
of us burned up the long-distance lines 
for a week (Mr. Gartman in Cleveland, 
Mr. Weinstein in New Haven) talking 
about how we might provide some 
simple answers to some simple needs 
that every driver has. Through the co- 
operation of the Radio-Electronics edi- 
torial staff, we have been able to present 
that information to you in this April 
issue, just in time for the warmer 
weather of spring that prompts the 
year's highest activity in car fix-up 
projects. 

These six projects are all based on 
reliable technology and use inexpen- 
sive, easy-to-find parts. All are powered 
by the car battery. Parts values are gen- 
erally not critical. 

Electric lock de-icer 

For many parts of the country, 
winter never comes. For others, it's 
gone for the year. For still others, it 
lingers. If your home is in one of the 
parts of the country where winter plays 
the wretched wicked trick of freezing 
the locks on your car doors solid, you'll 
want to prepare yourself with this 
simple electric lock de-icer (Fig. 1). 

The device is very simple — a resistor 
attached to a cigarette lighter plug via a 
short cable. Ohm's law tells you that 




oH 



•COULD BE THREE DOZEN 
270121/2 WATT RESISTORS 
IN PARALLEL, OR 20 (EA) 
150121 WATT RESISTORS 
IN PARALLEL. 

FIG. 1 -SCHEMATIC DIAGRAM of the electric 
lock de-icer. 



and the spike carries the heat right to 
the lock. Since the full 20 watts of heat 
is produced with any effective 7-10 
ohm combination of resistors, you will 
probably want to sleeve the de-icer 
with something that's both electrically 
and thermally insulating. 




FIG. 2— ARRAY OF twenty resistors Is connected in 
parallel around a thermally conductive spike. 



the resistor criteria are chosen so as to 
produce approximately 20 watts of heat. 
A single 20-watt resistor could be 
used, or any equivalent array. Twenty 
150 ohm resistors, for example, could 
be connected in parallel (Fig. 2) using 
bus wires to simplify construction. One 
excellent suggestion is to use a thermally 
conductive spike (a darning needle, for 
example, or a long nail) as a central 
mount; the resistors then heat the spike, 



By the way, if you already have a 12- 
volt soldering iron you are in luck, as 
that will simplify things as you can use it 
instead of building the resistor-spike 
unit. 

Operation is the same either way. 
Merely plug the device into your car's 
cigarette lighter, then use it to unfreeze 
the iced-up moisture that's in your lock 
and doing such an effective job of keep- 
ing you out of the car. 
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Flat-tire alert 

Nothing's more embarrassing than 
motoring nonchalantly along a com- 
fortable stretch of highway only to dis- 
cover you have one or more flat tires. 
Other drivers on the road honk and 
wave at you, but they're not just being 
friendly, nosiree. First thing you know, 
you've stopped at a roadside rest for a 
stretch of the old legs and an absolute 
stranger walks up to you and says 
"Hey buddy, you've got a flat tire!" 
Well ! Is your face red ! 

But you don't have to put up with 
that awkward social situation. You can 
prepare yourself in advance with this 
simple flat-tire alert that not only tells 
you that you have a flat, it is so ad- 
vanced that it even tells you which tire 
has let you down. 

This circuit, while simple, represents 
a more complicated design problem 
than you may appreciate. Originally, 
we tried placing a simple visual system 
(camera and one light) inside each tire, 
but results were not promising. We 
even tried placing the light across from 
the camera hoping the change in air 
pressure would change the image, but it 
was no-go. In addition, the tires became 
very difficult to balance and we ex- 
perienced some problem with the 
camera cables twisting. 

Instead, we opted for an external 
plunger assembly located adjacent to 
each tire. Under normal driving condi- 
tions (Fig. 3), the plunger handily clears 
the road surface even when fully ex- 
tended. But in the event the bottom of 
the tire becomes flat (Fig, 4). the bear- 
ing-mounted end wheel rides along the 
ground while compressing the plunger 
assembly. 

The plunger mechanism itself (Fig. 5) 
consists of a rod that rides up and down 
against a compression spring in a slotted 
sleeve. An actuator tab protrudes 
through the slot in the sleeve and con- 
tacts the actuator leaf of a microswitch, 
which provides the electrical signal to 
the circuit (Fig, 6). 

A plunger is located adjacent to each 
tire. LED's 2-5 correspond to each tire. 
In addition, LED1 is connected as a 
current-summing wired-or indicator; it 
not only glows any time any tire is flat, 
the more flat tires, the brighter that LED 
glows. 

Calibration of the circuit is simple. 
After installing the plungers, release air 
from the tires until they represent the 
tire shown in Fig. 4 (if your tire goes 
flat on the top or side instead of the bot- 
tom, write for advice). Adjust the switch 
and tab position until the corresponding 
LED lights. As you proceed through all 
four tires, you should observe LED1 
glowing progressively brighter. When 




FIG. 3— FLAT TIRE ALERT Is shown under normal driving conditions. Note that It clears the road 
surface even when fully extended. 




FIG. 4 — BEARING-MOUNTED end wheel rides along the ground and compresses the plunger In the 
event of a flat. 
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FIG. 5— PLUNGER MECHANISM consists of a 
rod that rides up and down against a spring in a 
slotted sleeve. 
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FIG. 6— WHICH TIRE Is flat Is Indicated by LED2- 
LEDS. Additionally, the more flat tires, the 
brighter LED1 glows. 



all four plungers have been calibrated, 
restore the tires to their appearance as 
in Fig. 3. 

This circuit should be wired into an 
accessory circuit, since the 80-milliamp 
drain that would be represented by all 
four tires being flat could eventually 
discharge the battery if you do not no- 
tice the lighted LRD's. 

Collision detector 

The same plunger mechanism (Fig. 5) 
acts as the crucial switch element in a 
collision detector. 

You know the problem. You need to 



+12V-* 




GND 

FIG. 7— COLLISION DETECTOR indicates when 
an impact has taken place and tell you which 
end has been hit. 

go downtown and the only available 
parking is parallel parking. Well, every- 
body knows the only practical approach 
to parallel parking is the touch system. 
But let your brakes get just a little bit 
soft or your acceleration just a little bit 
peppy and before you know it, your car 
is an instrument of sculpture, providing 
design refinements that Detroit never 
anticipated. 

Or you're changing lanes on the free- 
way, only some idiot isn't going fast 
enough ahead of you. You know nobody 
can hear horns at freeway speeds, so > 
you give him a little nudge to get his tj 
attention. p 

Or you park the car on a hill in neutral £ 
and forget to set the parking brake, f? 
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Could happen to anyone. Next thing 
you know, your car's missing from its 
parking space and off on a little trip of 
its own. 

Any of these situations could lead to 
a serious collision, but how can you tell 
when it happens? Well, our little colli- 
sion detector not only alerts you to the 
collision, it even tells you if you've 
been hit from the front or the rear. And 
if you're simultaneously hit from both 
front and rear, the "impact" LED glows 
twice as brightly. The circuit is shown in 
Fig. 7. 

The plungers mount to the front and 
rear bumpers; on recent models with 
impact-absorbing bumpers, they can 
mount between the inside of the bumper 
and the body — or on standard bumpers, 
they can mount externally, between the 
bumper and the colliding person or 
object. 

Wiper-blade maintenance check 

Safety officials insist that one of the 
worst hazards to good vision — especially 
in inclement climatic conditions typi- 
fied by substantial precipitation-— is a 
set of poorly -performing wiper blades. 
In addition to not clearing weather off 
the window effectively, bad blades can 
streak the windows miserably, further 
impairing a driver's view of the road, 
and his ability to drive safely. 

This useful circuit (Fig. 8) helps you 
keep your wiper blades up to snuff by 
prompting periodic checks under actual 
conditions of inclemency. 

An array of conductive fingers, SWi , 
separated by narrow non-conductive 
paths is used as the sensor. Copper foil 
cut in a manner similar to the schematic 
symbol and glued to the outside of the 
car's windshield (outside the wiper 
sweep area) can do the job handily. The 
remainder of the circuit is a simple PNP 
transistor switch, which turns on the 
CHECK wipers LED any time the SWI 
array detects water or snow on the 
windshield. 

This device helps assure that wipers 
are checked during rain and snow falls 
for proper operation; similar main- 
tenance checks performed without 
precipitation present could precipitate 
inaccurate conclusions and unneeded 
maintenance costs. 

Open-hood alert 

There is one driving hazard that has 
never received adequate coverage in 
any publication! This shocking omis- 
w sion has at least once been alleged to be 
g the result of concentrated suppressive 
O efforts of pressure groups within the 
k automotive body repair industry — the 
H one industry that most stands to profit 
uj from any increased incidence of colli- 
g sion damage incidents. (This same in- 
Q dustry has been alleged to be the force 
<r behind lobbying efforts aimed at en- 
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couragjng so-called "go straight on red" 
legislation.) 

The hazard that we are not only 
daring to report here, but actually dar- 
ing to try to prevent, is the danger of 
driving with the car's hood open. This 
rolling death threat not only greatly 
diminishes a driver's ability to see 
ahead, it also provides an opportunity 
for death by electrocution in the event 
of extremely saggy overhead wires. 
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FIG. 8— AN ARRAY of conductive fingers (SW1) 
separated by non-conductive strips is used as 
a sensor. 
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RQ. 9— OPEN-HOOD ALERT uses a mfrigerator- 
door-style, normally closed, momentary switch. 
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FIG. 10— THIS CIRCUIT monitors ambient light 
conditions and alerts the driver of Insufficient 
light. 



And there's the potential for damage to 
garage doors — plus the potential for 
damage to your engine while it's denied 
the protective covering of its hood. 

We went through a great deal of 
trouble in going through several designs 
for an effective open-hood alert. Photo- 
electric techniques were tried, then re- 
jected since the angle of a hood-mounted 
reflector couldn't be precisely predicted 
at every highway speed and road condi- 
tion. Small radar transmitters alongside 
(but shielded from) radar detectors 
proved effective {an open hood bounced 
the signal back and triggered the radar 



detector), but there are licensing dif- 
ficulties. 

We finally arrived at the fail-safe cir- 
cuit shown in the schematic (Fig. 9). 
Switch SI is a refrigerator-door- style 
normally closed {open when held in) 
momentary switch, which is mounted 
in the engine compartment in such a 
way that unless the hood is closed 
securely, the switch is. Switch S2 is a 
mercury type mounted on the hood 
itself in such a way that it's off when 
the hood is down, but when the hood is 
up it signals "tilt." 

If the hood should swing open while 
you're driving, the switches will close, 
lighting the hood up LED. 

Due to the severe consequences of 
this potentially dangerous occurrence, 
we strongly recommend that you check 
this LED often while driving. 

Ambient illumination- 
insufficiency alert 

You've been driving since dawn, 
about 17 hours straight. Nightfall just 
kind of snuck up on you — -you're a little 
tired, anyway — and before you know it 
you're driving in the dark with no head- 
lights. Or you've pulled off the bright, 
sunlit street and into a dark parking 
garage or a tunnel — and in the confu- 
sion, you forget to check your head- 
lights. 

Either way, your visibility is greatly 
impaired. But this handy little circuit 
(Fig. 10) monitors the ambient-light 
level and alerts you to conditions of 
ambient-illumination insufficiency by 
lighting a dark LED (not to be con- 
fused with the D.E.D. , or Dark Emitting 
Diode, introduced by National Semi 
several Aprils ago). 

Light-sensitive resistor (or photocell) 
PCI is placed where it can sample the 
ambient illumination. Potentiometer Rl 
adjusts the light level that triggers the 
dark response. Resistor R2 limits cur- 
rent to the base of Q 1 , and R3 limits 
current through its collector and the 
LED. 

Here's hoping this and the other cir- 
cuits presented here help make your 
motoring safer and more comfortable. 

If you have any comments on these 
Six Unique Projects for Your Car, or 
can suggest some of your own, please 
write us at Radio-Electronics, Dept. 
Apr-1, 200 Park Avenue South, New 
York, NY 10003. R-E 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 

• $550 for a 6X frequency insertion, 

• Reaches 211,387 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve space. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to: mini-ADS. RADIO-ELECTRONICS, 
200 Park Ave. South, New York, NY 
10003. 




AMATEUR MICROWAVE RECEIVER SYS- 
TEM (pictured) provides wide-band, high 
gain reception of amateur television trans- 
missions from 2.1 GHz to 2.6 GHz. View 
on your television. Order MA1: $169.95. 
MICROWAVE TELEVISION EDUCATION 
MANUAL includes detailed microwave 
downconverter, power-supply, and anten- 
na plans: $16.25. SUBSCRIPTION TELE- 
VISION EDUCATION MANUAL: $14.95. 
Add 5% shipping and handling. Informa- 
tive catalog: $2.00. ABEX, P.O. Box 26601- 
RE, San Francisco, CA 94126-6601. 

CIRCLE 60 ON FREE INFORMATION CARD 




AT LAST! COMPLETELY REPAIRABLE 
TEST PROBES. MICROPROBES from 
Hunt ran Instruments feature a needle- 
sharp stainless steel point on a tele- 
scoping, length adjustable electrode in- 
sulated to withstand 1KV right down to 
the ground tip. Super-Slim valox probe 
bodies and 5 foot superflex leads. All 
parts are replaceable! $9.95 + $3.50 han- 
dling. Add CALIF, or WASH. tax. Visa/ 
Mastercharge accepted. Huntron Instru- 
ments, 15123 Hwy. 99 North- Lynn wood, 

WA 98037 (800) 426-9265. 

CIRCLE 61 ON FREE INFORMATION CARD 




ONE MAN CRT FACTORY, easy operation. 
Process new or rebuild old CRT's for tv's, 
bus. machines, monitors, scopes, etc. 
Color, b&w, 20mm, foreign or domestic. 
3x6 ft. space required. Profits??? Average 
CRT rebuilding cost— $5. Sell for $100 = 
$95 profit; x 5 CRT's = $475 daily; x 5 
days = $2375 weekly profit. Higher profits 
outside U.S.A. Investigate this opportunity 
today. We service the entire world. Write 
or call: 

CRT Factory, 1909 Louise St., 

Crystal Lake, II. 60014, (815) 459-0666. 

CIRCLE 68 ON FREE INFORMATION CARD 
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NOVEL QUALITY KITS 
RDU-1 Alternately flashes 2 (or more) 
LEDS $3.95, RDU-1A: Alternately flashes 
2 (or more) lamps specify 6 or 12 VDC 
$3.95. RDU-2: 1 0-LED chaser $6.95. R DU-2A : 
10-lamp chaser specify 6 or 12 VDC $9.95. 
RDIK3: 14-lamp back & forth chaser specify 
6 or 12 VDC S14.95.-RD Unlimited GPO 
Box 1879 New York City, N.Y. 10116. Min. 
order $15.00 add $3.00 for shipping NYC/ 
NYS residents add appropriate tax Write 
for detailed flyer. 
CIRCLE 64 ON FREE INFORMATION CARD 



THE MEAN LITTLE KIT 

New compact kit of electronic tools. In- 
cludes 7 screwdrivers, adjustable wrench, 
2 pair pliers, wire stripper, knife, align- 
ment tool, stainless rule, hex-key set, 
scissors, 2-flexible files, burnisher, sol- 
dering iron, solder aid, solder and de- 
soldering braid. Highest quality padded 
zipper case. Send check or charge Bank- 
Americard, Mastercharge, or American 
Express, The JTK-6 sells for $90.00— Jen- 
sen Tools Inc., 1230 South Priest Drive, 
Tempe, Arizona 85281, (602) 968-6281. 

CIRCLE 62 ON FREE INFORMATION CARD 




Still the best GRAPHIC EQUALIZER kit 
'See Radio- Electronics 5/78 cover story 
*12 bands/channel - "02% distortion - 
*92dB S/N ratio - "Solid walnut ends - 
•Still only $100 postpaid. M/C. VISA 

Orders only - 800-227-1617, operator 191. 

Symmetric Sound Systems, 91 2A Knob- 
cone, Loveland, CO 80537. Free catalog. 
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4 IN ONE KIT • Capacitance Meter 0.1 pF 
to 999K F • Frequency counter 35MHz • 
Square Wave Gen. 1 Hz to 99K Hz • Ohm- 
meter— 3.58MHz Xtal-regulated PS-five 
0.8" readouts-Low cost TTL circuits-Auto- 
matic decimal Placement-Be AMAZED- 
Build it for $60 or less. (Purchase the 
plans, drilled PC board 4%" by 6%" and 
front panel decal for $21.79). Bagnall 
Electronics, 179 May Street, Fairfield, 
Conn. 06430. 

CIRCLE 66 ON FREE INFORMATION CARD 



New UNGAR THERMO-DURIC-" High Per- 
formance heater with space age resistance 
element technology. For use with Ungar's 
modular Standard Line soldering irons. 
Heaters have improved thermal efficiency, 
fast heatup, low energy use at idle, long- 
life and quick response. Wattage ranges 
are 40, 45 and 50 Watts. 120V AC. Tem- 
peratures from 700° to 1100°F. Priced 
from $8.60 to $14,00, Available through 
your Ungar Distributor, or contact.... 
UNGAR, Division of Eldon Industries, Inc., 
P.O. Box 6005, Compton, Ca. 90220, (213) 
774-5950,(800)421-1538. 
CIRCLE 63 ON FREE INFORMATION CARD 
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PEOPLE WHO OWN A 
FOX SCANNER... 




TURN ON TO ADVENTURE 

Nothing beats the thrill of being the first to 
hear what's happening on police, fire, mobile 
phone and other frequencies. And because 
the BMP 10/60 is so easy to operate, just as 
soon as it's out of the box, it has its ear 
tuned to the action. 



LOVE ITS SIZE 



The Fox BMP 10/60 is the smallest, 
lightest base station on the 
market today. 





LOVE ITS FEATURES 

The Fox BMP 10/60 is packed with pro- 
fessional features — Skip, Action and 
Pause capabilities, two full watts of 
audio, complete 10 channel program- 
mability and lots more. Scanning has 
never been easier, or more fun. call 
800-543-7892 for the dealer nearest 
you, or ask about ordering directly 
from our factory. 



USE IT ANYWHERE 
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The Fox BMP 10/60 is the 
most versatile scanner in the 
world. With our optional 
Porta-Pac, it can be easily car 
ried over your shoulder.* With our 
optional Mobile Mounting Bracket, it's 
a snap to attach it to your car. 




fox Marketing, inc. 

4518 Taylorsville Road • Dayton, Ohio 45424 



'Some states may prohibit use of scanners in mobile or 
portable applications. Check your local laws. 
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TO HOME COMPUTERS 



ARDWARE SOFTWARE 
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Disk Operating Systems 
High-Level BASIC 
Word Processing 
Data Base Management 
Utilities 
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From our super-efficient memories 

to the innovative CPU8085/88— the first, 

and only board to deliver 8 and 16 bit 

computing on the same bus— CompuPro 

components have proven themselves since 

1974. Put them in our heavy-duty 

enclosure (featuring a power 

supply people rave about), 

stack that on top of our 

DMA controlled disk 

drives, and you've 

got the system 

forthe80's. 
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The finest computing systems available. 

For business, scientific, and industrial computing solutions, 
contact your nearest CompuPro systems center. 

CompuPro division Godbout Electronics, Oakland Airport, CA 94614-0355 (415) 562-0636 



Bally Arcade 





MARC STERN 



IN MANY INSTANCES, THE DECISION TO BUY A HOME COMPUTER 

is difficult. That is true especially if the ultimate use for a home 
computer is somewhat uncertain. Very often, the potential 
customer is interested in using the computer to play elaborate 
video games and is unwilling to spend the necessary money 
for a full-blown computer system. In response to that need, 
several manufacturers have developed programmable video 
games that can be expanded into a computer system at a later 
time. Most notable is MateU's Intellivision, although the 
computer expansion is still only in the test-marketing stage. 
Another system along those same lines is the Bally Arcade. 

The name "Bally" has long been associated with the coin- 
operated video arcade-game field. Bally' s coin-operated 
video games have featured high-level graphic capability with 
imaginative animation. However, the name "Bally" hasn't 
been associated with the computer field at all: in fact, it would 
normally seem out of place in a computer buying guide. But 
that isn't the case any more. "Bally" is now linked with the 
personal computer world, thanks to this brand-new computer 
offering. 

Actually, it is a Bally unit in name only; while the unit was 
developed by Bally, it was later sold to Astrovision Inc. {6460 
Busch Blvd., Suite 215, Columbus. Ohio 43229). Astrovision 
is currently marketing the unit, which is correctly called As- 
trovision's Bally Arcade. 

The base unit, shown in Fig. I. is a video game. It is 
designed to connect to the antenna terminals of a standard TV 
set. and comes complete with four joysticks. However, the 
joysticks are unconventional in that they are not operated by 
moving the joystick. Instead, there is a knob on top of the 
joystick that is operated using your fingers. The joystick also 
contains a trigger. The front-panel of the Bally Arcade con- 
tains a keypad with 24 keys and a slot for the pre-programmed 
cartridges. The Bally Arcade is capable of producing 256 
colors on your TV screen, however, only four can be dis- 
played at a time. 

Internally, the Bally Arcade has a Z80 microprocessor that 



Add the soon-to-be-released 

ZGRASS-32 unit to the Bally Arcade 

and get a personal computer capable of 

producing outstanding graphics. 



operates at 1 .8 MHz. There are also two custom LSI IC's, and 
a video processor that operates at 7 MHz and handles all color 
manipulation and animation effects. The video processor pro- 
vides NTSC video to the TV set. The second custom IC is the 
I/O processor that bandies up to four joysticks, four analog- 
to-digita) converters, and the 24-kcy keypad. The I/O proces- 
sor also creates the music and sound effects. Three separate 
sound synthesizers provide both AM and FM noise over a 
frequency range of '2 Hz to 100 kHz. An 8K internal ROM 
contains the software routines for color and sound effects that 
are used with the plug-in cartridges. In addition to the ROM. 
the unit comes with4K of RAM. Of that RAM, however, only 
1800 bytes are user available; the rest of the memory is used by 
the video display. In its basic form, the Arcade's memory can 
not be increased. 

A video game is only as good as the games available, and 
there are some nice ones for this unit. Space Fortress, shown 
in Fig. 2, is much like the coin-operated Space Zap game. 
Munchie, shown in Fig. 3. is a variant of the popular Pac Man 
game. Coloring Book with Light Pen (Fig. 4) lets you create 
your own "art work." making full use of the system's graphic 
capabilities. 

The Bally Arcade supports Astro BASIC, which is an en- 
hanced version of Bally BASIC — one or the many versions of 
BASIC that has come into existance. Astro BASIC is available 
as a plug-in cartridge that includes an audio-cassette interface 
for program storage. Programming is accomplished through 
the 24-key keypad. 

What we've seen so far gives us little reason to classify the 
unit as little more than an advanced video-game. What quali- 
fies this unit is an add-on that wilt be available sometime this 
year. That add-on is called ZGRASS-32, Among that unit's 
features are a full-size ASCII keyboard. 32K of ROM. and 
16K of RAM. Resident in the ROM is ZGRASS, a powerful 
graphics-oriented language. With the ZGRASS-32 add-on. all 
programming is done in ZGRASS. 

The Z GRASS 32 add-on makes the new system unique. 
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FIG. t— THE BALLY ARCADE video game Is shown here In It's basic 
The games shown are only a few of those available. 
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FIG. 2— SPACE FORTRESS video game. 

With it a user has full graphics capability. Commands such as 
CIRCLE. BOX or LINE can be used for direct creation of graphics. 
A further indication of the potential of ZGRASS. which is 
also the operating system for the unit, can be shown by 
having a user draw a figure running across the screen using a 
peripheral light-pen. The user first draws the picture he 
wants with the pen and then indicates movement by moving 
the pen across the monitor screen. The figure will then run 
across. By using the snapshot command, the figure can be 
stored in memory for later recall. That indicates that there is 
a high degree of memory mapping in the 160 by 100 display. 
With this high degree of display memory-mapping, formatting 
displays for video games becomes easy. 

The Bally Arcade has an interesting variation in its memory 
mapping. Rather than using the upper left-hand corner for 0-0 
coordinates, the Arcade uses the center of the screen for its 
0-0 location, and everything is determined from there. That 
makes it easier for a user to create and store graphics, rather 
than beginning in the upper left, which can complicate things. 
The graphic display is stored in memory under a macro (user- 
created) name. 



Another indication of the power of the graphics system is 
typeface creation. A user has the ability to create an infinite 
variety of typefaces. 

The ZGRASS-32 includes two RS-232 serial input/output 
ports for data exchange. Data storage can be increased by 
adding up to two cassette recorders. Unlike other slow-speed 
cassette program-load systems, this one operates at a high 
2000-baud rate. When a particular file is found, a menu of that 
particular file is displayed. 

Apparently, Astrovision has plans to make this unit a full- 
capability personal computer. The reason is for suspecting 
that is that it will also interface with disk-storage systems, 
ranging from mini-floppies up to Winchester drives. The 
smallest Winchester drives provide a 5-rnegabyte storage 
capability. 

As we mentioned, the ZGRASS-32 system includes 32K of 
ROM and 16K of RAM. That RAM can be increased to a full 
WK. allowing the use of the optional CPjM operating system. 
With CPIM. the Arcade with the ZGRASS-32 add-on can 
become a versatile small business computer as it would be 
possible to use many of the most popular business programs. 
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FIG. 3— MUNCHIE, a version ot Pac Man 




FIG. 4— CREATE PICTURES with Coloring Book with Light Pen. 



Software that runs under CPIM ranges from word processing 
to accounting to database management. 

No video-game -based personal computer would be comp- 
lete without some type of voice-synthesis feature, and As- 
trovision's Bally Arcade is not an exception. Included in the 
ZGRASS-32 add-on is a Votrax voice-synthesis IC. 

Since the ZGRASS-32 unit has not yet appeared on the 
market, the pricing and distribution plans are not finalized. 
However, the add-on keyboard for the video unit is projected 
to carry a suggested retail list of 5599.95, The add-on unit in- 
cludes the extra ROM and the keyboard. It was unknown at 
press time whether there would be a printer, or what type of 
disk system would be available. R-E 



Commodore 
VIC20 



Computer 



Looking for a full-featured, expandable computer system at a reasonable price? 
The Commodore VIC-20 may be right for you. 



MARC STERN 




COMMODORE Bt MM ss MACHINES 1681 MOORE ROAD. KING OF 
PRUSSIA. PA 19406) has always been a leader in the per- 
sonal-computer field. For example, that company has been 
credited with helping to start the personal-computer revolu- 
tion by developing the first system that you could simply 
uncrate and plug in. Now, Commodore is continuing its repu- 
tation as a leader with the introduction of the VIC 20, a 
full-featured, expandable computer at an affordable price. 

Don't be fooled by the suggested list price of 5299,95 — this 
is a sophisticated machine. The heart of the unit is a 6502 
eight-bit microprocessor. It comes with 5K of user-available 
RAM: that can be expanded to 32K using plug-in cartridges. 
The VIC 20 has an extended BASIC built into its operating 
system. That version of BASIC is a powerful language: it 
allows tor features such as animated graphics and string man- 
ipulation, and offers such high-level commands as peek and 
poke. Other interesting features of the extended BASIC are 
tape file-handling commands such as open, input*. PRINT*, 
and CLOSE. (We'll look at the VIC 20's cassette-tape system 
shortly.) 

The VIC 20 has a 65-key typewriter-like keyboard, which is 
set up to simplify the generation of both text and graphics. 
Four keys, located on the right-hand side of the keyboard, are 
programmable-function keys. They are unused when the com- 
puter is first turned on. but any BASIC command or instruc- 
tion set can be assigned to them: that is done under program 
control. The keyboard also features special function keys. 
They include: CONTROL,: RUWSTOP:Rvs on and rvs off (a user 
can reverse characters on the display from white on black to 
(Hack on white); CLR/HOMK (which either returns the cursor to 



its upper left position or clears the display): ins d del (that key 
simplifies editing): RESTORE (reset) and keys that move the 
cursor. 

The [nst/del key is one of the more interesting ones on the 
keyboard. When using that key it is possible to insert ordelete 
a single character, rather than having to re-enter an entire line. 
That is a significant feature that makes editing or correcting 
your program much easier. 

The computer is designed to get a beginner up and program- 
ming within a relatively short time. To help reach that goal, a 
step-by-step instruction manual and programming guide is 
supplied with each unit. The operating system also generates a 
series of English-language prompts and error messages thai 
help make the machine even easier to use. 

As with other systems, a cassette-tape recorder can be 
used to load and save programs. For that purpose. Commo- 
dore sells a high-quality cassette recorder called a Datassette. 
The Daiasseire. and several other peripherals for the system, 
are shown in Fig. 2. Incidentally, you pretty much have to use 
their recorder, because a special plug is used to connect the 
recorder to the computer. 

One notable feature of the cassette system is the VERIFY 
command. That command allows you to check whether a 
program has been saved correctly on the tape. That feature is 
helpful because on some other >«ysiems the only way to check 
a program is to load it into the computer. If the recording is 
detective due to bad spots on the tape, tow recorder voltage, 
etc.. loading it into the computer will wipe out the good 
program in the computer's memory and the program will have 
to be re-cnlerd manually from scratch. If that'sever happened 




FIG. 1— AMONG THE PERIPHERALS for the VIC 20 are an 80-column 
printer, the Daf asseffe cassette tape recorder, and a plug-in modem for use 
with any modular- type telephone, 

to you. you know how frustrating and time-consuming it can 
be. The verify command saves a user from those headaches; 
the original program is not erased. 

When a program is stored on tape, it is given a file name. 
When you want to retrieve that program, the VIC-20 searches 
the tape for that particular file and ignores all the others. A 
rather "human" touch is that the computer will "talk" to you 
while it is searching for a file. It will let you know it is 
searching for a file, will give you a list of the files on the tape, 
and finally announce when it has found the file. 

One other feature of the cassette system is a rather unique 
method of recording data. Rather than recording it just once at 
a seemingly high 1 ,000-baud rate, the system actually records 
everything twice to insure the reliability of the data file when it 
leads back. When the tape is read, both versions are read, 
which effectively slows the data rate to 500 baud. 

If you prefer using a disk-based system for saving your 
programs. Commodore offers the VIC 1540 single disk drive, 
shown in Fig, 2. That disk drive allows you to store up to !70K 
on a standard 51^-inch floppy disk. The disk system is read/ 
write compatible with Commodore's PET and CBM systems. 

As we said earlier, the system's 5K of memory can be 
expanded to as much as 32 K with the appropriate RAM car- 
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FIG. 2— FOR THOSE WHO PREFER a disk-based mass storage system, 
Commodore manufactures the VIC T540 single SVi-inch floppy disk drive. 

tridges. Cartridges are available with 3K, 8K, or 16K or RAM. 
A single cartridge can be plugged directly into the unit. For 
further expansion you'll need to purchase an expansion mod- 
ule. Up to six devices can be plugged into that module. Those 
devices include memory, program, and interface cartridges. 
Among the interfaces available are an RS-232 interface for 



nd an IEEE-488 in- 
terface for attaching PfTand CBM peripherals. 

Commodore has many more peripherals and program car- 
tridges besides the ones we've aiready looked at. Among the 
peripherals are an 80-column dot-matrix printer, game con- 
trollers, and a modem that can be used with any modular-type 
phone. The modem, called, naturally enough, the VICMODEM, 
plugs right into the user port of the computer. It operates at 
300 baud and features originate/answer and full and half- 
duplex capabilities. 

Among the program cartridges are games, personal finance, 
and education programs, and a word processor. Several other 
program cartridges are of particular interest. One of those is 
the Super Expander cartridge. Commodore has put a great 
deal into that package. It includes 3 K of RAM memory expan- 
sion; high resolution graphics; plotting, color, and sound com- 
mands, and graphic, text, multicolor, and music modes. It 
also offers better resolution than the normal 176 by 184 pixels, 
The programmable function keys that we looked at earlier can 
be used with the cartridge to make editing easier. The car- 
tridge comes with a tutorial instruction book. 

Another interesting cartridge is a Programmer's Aid. That 
cartridge offers 20 new BASIC commands that will help re- 
number, trace, and edit BASIC programs. It will trace any 
program line-by-line and permits easy editing. A special KEY 
command lets you redefine those special funcion keys for 
BASIC commands, subroutines, or new commands. 

The last cartridge we'll look at is for those that want to 
program in assembly language. It is the VICMon machine- 




FIG. 3— POPULAR SOFTWARE. Commodore provides a wide variety of 
popular software on cassette tape. A few of the titles are shown here. 

language monitor; it helps programmers write fast, efficient 
6502 assembly-language programs and includes a !ine-at-a- 
time assembler/disassembler. 

There is also a wide variety of software on tape; some of the 
more popular titles are shown in Fig. 3, Among the tapes 
offered is one called VICTerm I; that program is a terminal 
emulator that converts the computer into a terminal for use 
with a telephone modem. 

The VIC 20 user has at his disposal several manuals to help 
him make the best use of his computer. One of them, the VIC 
Programmers Reference Guide, is intended for both novices 
and more experienced programmers. It's divided into four 
sections. The first is a dictionary of BASIC commands to- 
gether with sample programs. The second is a layman's over- 
view of machine-language programming. The other two sec- 
tions explain how to interface the computer to a number of 
devices and how to program for graphics and sound. 

Another is the Introduction to BASIC Programming, a 
self- in st ruction course using both a manual and program cas- 
settes. R-E 
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IBM's long-awaited small computer is here and it offers a surprisingly wide 
number of features to both personal and business users. 



MARC STERN 



ONE OF THE LONG-STANDING RL MORS IN THE COMPUTER INDUS- 

try over the last few years had been that of IBM's entry into 
the personal computer field. That rumor began surfacing as 
early as 1976 and continued submerging and re-surfacing over 
the next few years. 

The rumor became fact last summer when the computer 
giant jumped into the personal-computer fray wiih its IBM 
(IBM Personal Computer. P.O. Box 1328. Boca Raton. FL 
33432) Personal Computer. This entry was made even more 
unusual by two departures from standard International Busi- 
ness Machine practices. First, the huge computer firm de- 
cided to use an outside software vendor for its personal com- 
puter, rather than using its own En-house resources. This was a 
radical departure in itself. The second departure was that the 
company actively encouraged software authors to write prog- 
rams for the Personal Computer for its new Software Publish- 
ing Division. 

In the past, tt had been common practice tor IBM to write its 
own computer software and set its own standards: then the 
rest of the industry had to follow its lead. However, this time, 
apparently acknowledging the long lead other software firms 
have had over the last few years, and recognizing the need for 
speed, the computer giant has changed its tack. But. despite 
this encouraging turn of events, there is a small fly in this 
ointment — the IBM disk operating system makes it mandat- 
ory that the user employ IBM's software. 

From all reports, what has emerged in 
the form of the IBM Personal Computer is 
a powerful, user-friendly system that has 
sparked a great deal of interest and excite- 
ment. At the heart of this system is an Intel 
8088 microprocessor. Although the internal 
architecture of this microprocessor is con- 
figured as 16 bits, there is an 8-bit bus in- 
terface. The CPU operates at a clock rate of 
4.77 MHz. which indicates the IBM Per- 
sonal Computer is a fast-acting una. 

The basic SI. 565 unit (the full system 
lists at about $4,500) includes a 20 x 8 x 



2-inch sloping keyboard, that weighs 6 pounds, it has 83 
full-function keys for text and data entry and includes 10 keys 
for numeric entry and cursor control. There are 10-special 
function keys for scrolling, editing and other purposes. All 
told, there is easy access to 256 ASCI! and special characters. 
The keyboard is detachable from the System Unit. This latter- 
part contains 40K of Rend-Only Memory that holds the op- 
erating system and BASIC, as well as 16K of user-accessible 
Random Access Memory. The System Unit is the heart of the 
Personal Computer. 

An interesting feature of the keyboard, is [he Moot coiled 
cord that connects it to the System Unit. With [his cord, it is 
possible to have a very wide work area. All the ke\^ repent 
automatically when held down. 

Mass storage expansion is available by adding double- 
density . single-sided 5'/4-inch disks. Up to 160 K-bytes can be 
stored on each disk, allowing for a total storage capacity of 
320K-bytes. These disks are contained in the System Unit, 
that also houses a power supply, fan. the cassette input and 
output ports, and a speaker for musical programming. 

The System Unit, as noted, contains the 8088 microproces- 
sor that drives this personal computer. 
Contained in the ROM found in this 
part of the system is a power-on 
self-diagnostic routine, \bout 2K 
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IBM'S PERSONAL COMPUTER can be used In (he office or schoolroom, or 
at home, for self-instruction or simply tor pleasure. 



Of the ROM is used for this. It checks all pans of the unit, 
including the microprocessor Itself. Any problems arc re- 
ported to the user. The unit also contains the BASIC language 
interpreter and the !6K RAM. This is a fairly compact unit 
too. It measures 20 inches wide. 16 inches deep and 5 J o inches 
high. By using memory add-ons (plug-in modules) the RAM 
can be expanded to 256K. which makes this quite a powerful 
system when fully configured. 

Although the user has the option of adding his own printer. 
IBM offers its own dot-matrix unit. It is an 80-c ha racier- per- 
second unit that also runs its own self-diagnostic to assure 
proper operation. Twelve typefaces are available for various 
printing needs and features include page spacing and column 
skipping for word processing and column applications. It is a 
bi-directional unit for increased speed and can print 40, 66, 80 
or 132 characters-per-line. It has a replaceable ribbon car- 
tridge and print head. 

The il l /2-ineh optional cathode-ray-tube display uses a 
green-phosphor screen. The 720-by-350-pixel resolution level 
and wide bandwidth produce a sharp, stable display. The 
display is 25 lines deep by 80 characters wide and includes 
capabilities for underlining, high-intensity blinking char- 
acters and a inverse video for highlighting information. There 
are also upper and lower case letters displayed for word 
processing and brightness and contrast controls for reading 
comfort. An interesting feature of the display is the potential 
for non-display of an area of the screen a user might consider 
sensitive. For users not wanting the IBM monitor, the System 
I nit outputs NTSC video, so you can connect the System 
Unit to television monitor or. using an RF modulator, to a 
standard TV receiver. 

The IBM's Personal Computer also features extensive 
color and graphics capabilities. It can display alphanumerics 
using 16 foreground, and eight background, colors, in the 
graphics mode, four colors are available. Its medium-reso- 
lution graphics display allows an array of 320 by 200 pixels. In 
the high-resolution mode that increases to 640 by 200 pixels. 

Communications Ability is available through the use Of an 
asynchronous communication line. This makes u easj to in- 
terface the IBM Personal Computer with databases [The 
.Source, MicroNet, CompuServe) other computers, laborat- 
orv instruments oranv other devices with a standard RS-232C 



asynchronous adapter. Ii is reported to be programmable and 
compatible with different hit and parity rates. 

Other optional features include the addition and use of 
joysticks and paddles. 

There arc three versions of BASIC available for the IBM 
Personal Computer. These arc based on the popular Micro- 
soft BASIC. The cassette level BASIC is included in the ROM 
of e\ ery system and provides all ihe input-output instruct ions 
needed to enter and retrieve data. It supports the use of the 
keyboard, display, light pen and printer and provides a full 
complement of editing and mathematical functions. It also 
allows the user to program the user-definable special function 
keys and will also display the function of each definable key. 
although this feature can be defeated. 

The other two levels of BASIC — disk and advanced — are 
Optional. "The disk extension supports the use of disk, while 
adding date, time of day and communications capabilities to 
the system. The advanced extension enhances the display 
graphics to include features such as POINT. CIRCLE and GET7 
i'LT display, while increasing light pen and joystick support 
for design work and home entertainment. 

Disk BASIC is pan of the IBM disk operating system and 
requires 32K of RAM. while the advanced level requires even 
more RAM — in the area of48K. Interestingly, the disk BASIC 
also provides support for the system's musical functions when 
the PLAV command is used. 

The disk operating system itself, which supports one or 
more disk drives, allows the user to write or read from the 
system's removable disks, display a directory and rename. 
erase, display or copy files. It is similar, but not exactly the 
same, as the popular operating system CP/ML which is found 
in many personal computers. This effectively restricts the 
user to IBM-supplied software — you can't use the large num- 
ber of CP/M-based programs that are on the market. How- 
ever, this situation should be rectified soon. IBM lias been 
working with Digital Research, the creators of CP/M. to make 
the operating system available on the Personal Computer. It 
has also been working with SofTech Microsystems, Inc. to 
make the advanced UCSD p-System available. These two 
changes should provide the opportunity for current applica- 
tions software to be moved over to the IBM Personal Compu- 
ter with minimal changes. 

"This personal computer also has another powerful language 
tool, a Pascal compiler. This language compiler allows sepa- 
rate compilations of program elements for maximum system 
performance. It also supports several programming features 
for advanced programming work. 

A broad range of applications software is currently avail- 
able from IBM for its new system, it includes the problem- 
solving program package for financial or mathematical fore- 
casting and computations. VisiCalc: Peachiree Software's 
General Ledger, an accounts receivable and an accounts pay- 
able package, also from Peachtree Software: Easy Writer, a 
word processing package from Information Unlimited Soft- 
ware. Inc: Microsoft Adventure, and communications utili- 
ties. 

The communications package is set up so the IBM Personal 
Computer will be able to communicate with larger systems. 
IBM intends to provide a full subset of 3270 emulation capa- 
bilities. As a result, this microcomputer is a good choice for 
both the hobbyist and the business system user and means 
that it can be interfaced with existing mainframes for data 
exchange. 

And, speaking of data exchange, the Asynchronous Com- 
munications Adapter will support a baud rate of up to ^,600. 
This means you get a rapid and high-order data exchange. 

Overall, the IBM Personal Computer seems to be a power- 
ful tool for both the hobbyist and serious business user. Even 
though IBM entered the personal-computer fray late, it looks 
like its representative on the front lines of this battle is a potent 
contender. The competition will have its work cut out for 
it. R-E 
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Choose the system tne 
Experts Are Raving 
About— Radio Shack's 
TRS-80 Color Computer! 



in the market today, it's jam-packed 
with hardware capabilities and the 

graphics commands of Extended 
o/or BASIC are excellent. Look at it!" 

—William Barden, Jr., Author 

"Radio Shack's Extended Color 
BASIC is a breakthrough in color 
graphics for personal computers. 
It's fast, easy-to-use, and capa- 
ble of producing striking graphics." 
— Stan Miastkowski 
BVTE Magazine 

"Anyone seeking a 
machine that will 
serve well as a 
teacher and a base 
for a home commu- 
nication and enter- 
tainment center will 
find the TRS-80 
Color Computer a 
strong contender. " 
—Carl Warren 
Popular Electronics 

"The TRS-80 Cofor Computer has the most po- 
tential of any computer on the market today; 
more versatile, more expandable, easily inter- 
faced, and easier to use — bar none!" 

— H.C. Pennington, Author 



The experts agree ... the Radio Shack TRS-80' Color 
Computer lets you create spectacular high-resolution 
color graphics at an amazingly low price! 

A Programmer's Dream at Only S599. Our 16K Color 
Computer with Extended Color BASIC uses one-line 
commands to make the creation of sophisticated 
graphics easy. Now you can produce color diagrams, 
business and engineering charts, even simple animation 
with a screen resolution of up to 49,152 programmable 
pixel points (256x192). You get eight vivid colors, sound, 
a 32x16 screen format, editing, user-definable keys, error 
messages, PEEK, POKE, a built-in RS-232 serial 
interface, and much more. 

We Don't Skimp on Documentation. Our easy-to- 
understand tutorial manuals on our Standard and 
Extended Color BASIC will quickly have you using the full 
potential of your TRS-80 Color Computer. 

Radio 

The biggest name in little computers® 

A DIVISION OF TANDY CORPORATION 

Retail tmces may vary at individual stores ami dealers Ail quotes used w.tri permission BYTE. May 1981 . 
'• 19BV BVTE Purji'Cahrjns. Inc Popular Electronics. July. 1981. - 1981, atl-Ows Pubiisiwis Co. 



Instant Fun and Games! Just plug-in a Program Pak® 
for exciting game action! Our TRS-80 Color Computer 
connects to any standard TV set, including our £399 
TRS-80 Color Video Receiver. 

Expand At Any Time. Add adisk drive for only S599, and 
get 1 56K-bytes of on-line stor- 
age. Add more memory, a 
printer, and other accessories, 
too. 

See It Today! Come in for a 
demonstration at a Radio 
Shack Computer Center, store 
or dealer near you. 



Tell me more! Please send me your free 
TRS-80 Computer Catalog. 

Mali To: Radio Shack, Dept 82-A-438 
1300 One Tandy Canter, Fort Worth, Texas 76102 
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CIRCLE 5 ON FREE INFORMATICS CARD 




, Introducing 
the Sinclair ZX81 

If you're ever going to buy 
a personal computer, now is the 
time to do it. 

The new Sinclair 2X81 is the 
most powerful, yet easy-to-use 
computer ever offered for anywhere 
near the price- only $149 95* completely 
assembled. 

Don't let the price fool you. The 
ZX81 has just about everything you 
could ask for in a personal computer. 
A breakthrough 
In personal computers 

The ZX81 is a major advance over 
the original Sinclair ZX80— the world's 
largest selling personal computer and 
the first for under $200. 

In fact, the ZX81's new 8K Extended 
BASIC offers features found only on com- 
puters costing two or three times as much. 

Just look at what you get: 

■ Continuous display, including moving 
graphics 

■ Multi-dimensional string and numerical 
arrays 

'Plus shipping and handling. Price includes connectors 
for TV and cassette. AC adaptor, and FREE manual. 



■ Mathematical and scientific functions 
accurate to 8 decimal places 

■ Unique one-touch entry of key words 
like PRINT, RUN and LIST 

■ Automatic syntax error detection and 
easy editing 

■ Randomize function useful for both 
games and serious applications 

■ Built-in interface for ZX Printer 

■ 1K of memory expandable to 16K 

The ZX81 is also very convenient 
to use. It hooks up to any television set 
to produce a clear 32-column by 24-line 
display. And you can use a regular 
cassette recorder to store and recall 
programs by name. 



It you already own a ZX80 
The 8K Extended BASIC 
chip used in the ZX81 is available 
as a piug-in replacement for your 
ZX80 for only $39.95, plus shipping 
and handling— complete with new key- 
board overlay and the ZX81 manual. 
So in just a few minutes, with no 
special skills or tools required, you can 
upgrade your ZX80 to have all the 
powerful features of the ZX81. (You'll 
have everything except continuous dis- 
play, but you can still use the PAUSE 
and SCROLL commands to get moving 
graphics.) 

With the 8K BASIC chip, your 
ZX80 will also be equipped to use the 
ZX Printer and Sinclair software. 

Order at no risk** 

We'll give you 10 days to try out 
the ZX81. If you're not completely satis- 
fied, just return it to Sinclair Research 
and we'll give you a full refund. 

And if you have a problem with 
your ZX81, send it to Sinclair Research 
within 90 days and we'll repair or replace 
it at no charge. 

"Does not apply to ZXB1 hits 




NEW SOFTWARE:Sinclair has 
published pre-recorded pro- 
grams on cassettes for your 
ZX81, or ZX80 with 8K BASIC. 
We're constantly coming out 
with new programs, so we'll 
send you our latest software 
catalog with your computer. 



ZX PRINTER: The Sinclair ZX 
Printer will work with your ZX81, 
or ZX80 with 8K BASIC. It will 
be available in the near future 
and will cost less than S100. 



16K MEMORY MODULE: 

Like any powerful, full fledged 
computer, the ZX8i is expand- 
able. Sinclair's 16K memory 
module plugs right onto the 
back of your ZX81 (or ZX80, 
with or without 8K BASIC). 
Cost is $99.95, plus shipping 
and handling. 



ZX81 MANUAL: The ZX81 
comes with a comprehensive 
164-page programming guide 
and operating manual de- 
signed for both beginners and 
experienced computer users. 
A $10.95 value, it's yours free 
with the ZX81. 




Introducing 

theZX81 kit 

If you really want to 
save money, and you enjoy 
building electronic kits, you 
can order the ZX81 in kit form 
for the incredible price of just 
S99.95T It's the same, fuil-featured 
computer, only you put it together 
yourself. We'll send complete, easy- 
to-follow instructions on how you can 
assemble your ZX81 in just a few hours 
All you have to supply is the soldering 

How to order 

Sinclair Research is the world's larg- 
est manufacturer of personal computers. 

The ZX81 represents the latest 
technology in microelectronics, and it 
picks up right where the ZX80 left off. 
Thousands are selling every week. 

We urge you to place your order 
for the new ZX81 today. The sooner you 
order, the sooner you can start enjoying 
your own computer. 

To order, simply call our toll free 
number, and use your MasterCard or VISA. 

To order by mail, please use the 
^^ \pupon. And send your check or money 
\ order. We regret that we cannot accept 
purchase orders or C.O.DIs. 

CALL 800-543-3000, Ask for op- 
erator #509. In Ohio call 800-582-1364. 
In Canada call 513-729-4300. Ask for 
operator #509. Phones open 24 hours 
a day, 7 days a week. Have your Master- 
Card or VISA ready. 

These numbers are for orders 
only. For information, you must write to 
Sinclair Research Ltd., 2 Sinclair Plaza, 
Nashua, NH 03061, 



AD CODE 04RE 



PRICEt QTY. AMOUNT 



inczlair- 




^/ 



2X31 S 1 49.95 



ZX81 Kit 



SK BASIC chip (for ZX80) 



16K Memory Module (forZX81 orZXSO) 



Shipping and Handling 



99.95 



39.95 



99.95 



4.95 



TOTAL 



$4.95 



MAIL TO: Sinclair Research Ltd., One Sinclair Plaza, Nashua, NH 03061. 
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ADDRESS _ 

Y/STATE/ZIP. 
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ENTERING THE MICROCOMPUTER FIELD IS A RISKY BUSINESS 

at any time. There are market forces to contend with, the 
challenge of bringing out the product on time, and the chal- 
lenge of staying in business altogether. That has never been 
more true than today, now that two of the giants in the com- 
puter field— IBM and Xerox — have introduced their own 
personal computer. Add to that the strong competition from 
firms already established in the field, such as Radio Shack 
and Apple, and it's easy to see that it's a highly competitive 
market. 

But market conditions did not deter Dr. Adam Osbome or 
his company. Osborne Computer Corporation (26500 Cor- 
porate Avenue, Hayward, CA 94545), from introducing their 
Osborne 1 computer. There are two factors that make that 
system unique. The first is that it is a complete turnkey sys- 
tem — from plug, to hardware, to software. The second 
factor is thai the whole system is priced at less than S2.Q00, 
with the basic system carrying a suggested retail price of 
SI, 795. 

At the heart of the portable, full-featured unit is a power- 
ful Z80 microprocessor. The system includes a full 64K of 
RAM. There is a!so 4K of bank-switch ROM containing the 



operating system. The access time for the programmable 
memory is 250 nanoseconds; it is 350 nanoseconds for the 
ROM. 

The Osbome I comes with a detachable 70-key ASCII 
keyboard that connects with the monitor unit through a 10- 
inch ribbon cable. That makes the Osborne I convenient to 
use because the user can separate the keyboard from the 
monitor unit and move it nearer to where he is working. 

The beauty of the machine, aside from its instant start up 
and run capability, is its size. It measures 20.5 x 13 x 9 
inches and closes like a small suitcase. That means that the 
user can take it and use it anywhere (see (Fig. I ), 

Another feature of the unit is its built-in video monitor. 
There is one serious problem with that monitor, however: It 
is extremely small. While the small size— 3.55 x 2.63 inches- 
may be adequate for field work, in most cases it just won't 
do for other applications. However, there is an accessory 
12-inch monitor available. The display system is memory 
mapped, and features full scrolling. 

But it takes more than a monitor to make a full-featured, 
fully integrated system. For example: The Osborne I has 
two built-in 5'4-inch disk drives. That isn't an add-on. bul is 



part of the entire package. You can store up to 100.000 
characters of data on each disk. The disks have 40 tracks 
each and 10 sectors per track. There are 256 hytes per sector. 
The maximum seek time is 12 milliseconds from track-to- 
track. 

The (Is home I also includes several built-in interfaces. 
One of (hem. a serial RS-232C interface, is used to connect 
the computer with serial printers, modems, or other devices. 
It is sofiware-swiichable. with a data rate of either 300 or 
1,200 baud. It features handshaking to control the transmis- 
sion rate. A nine-pin plug is included for use with an external 
modem. An adapter allows the connection of both a modem 
and printer simultaneously. Another interface is an IEEE- 
488 general purpose instrumentation bus for data communi- 
cations with test instruments. 

In an interesting departure from industry norm, Osborne 
is supplying EPROM's with its units in order to protect its 
software vendors. They are being used presently just for 
controlling various drive functions, but they could be en- 
coded so that a machine's serial number would appear on 
the software if it were copied. 

As a turnkey (plug-it-in-and-go) system, the Osborne I is 
supplied with some sophisticated, powerful software. For 
starters, the disk-operating system is the industry-standard 
CPlM. Built into CPlM are such functions as a PIP (Peripheral 
/nterchange Program) that provides for file transfer between 
devices and disk files, and an ED text editor that allows the 
creation and modification of ASCII files. The ASM. fast 
8080 assembler, also included in the CPlM, uses standard 
Intel mnemonics and pseudo operations with free-formal in- 
put, conditional assembly, and assembly-line expressions. 
There is also a DDT (Dynamic Debugging Too!) that con- 
tains an integral assembler/disassembler module that patches 
and displays memory in either assembler mnemonic or 
hexadecimal form, and traces program execution with full 
register and status display. 

Some of the commands available include SUBMIT, which 
illows a group of CPlM commands to be batched together in 
single submit command for submission to the operating 
system': a STAT command that displays and alters input-out- 
put device and file status, and a load command that con- 
verts Intel hex format to absolute binary. In addition, the 
SYSGEN command will generate a new CP/M system diskette 
for backup purposes. 

There are otner powerful tools included in the software, 
including two forms of BASIC. Apparently not believing 
that one system of BASIC was enough. Osborne has included 
both the CBASIC (Digital Research) and MBASIC (Micro- 
soft) languages. 

CBASIC is a commercially oriented compiler/interpreter 
designed for use with CPlM. It consists of the compiler, the 
run-time monitor, and a cross-reference listing of all variables 
used in a CBASIC source program (xrek.com). 

MBASIC. on the other hand, is a BASIC interpreter for 
CPlM systems and is aimed more toward general computer 
applications. It supports many enhanced features and in- 
cludes a line editor as part of the interpreter. 

Because of the use of MBASIC, the Osborne I has the 
potential to be a great personal computer. Through the peek 
and POKE commands, the user has direct access to memo 17. 
The edit command makes program editing easy, and pro- 
\ ides art edit mode for subcommands. 

Also included in the standard software is a WordStar! 
UailMenn' package. ITiat package, which is CP/ V-eompaiible. 
provides an extensive text-processing and standard-form 
producing system. In addition to word processing and 
standardized forms. MailMerge lets you merge separate 
files and data into a single document. The standard package 
also includes SuperCaic, a management-oriented productivity 
tool. For a computer user who has had little or no pro- 
gramming expertise, that provides a way to manage and 




FIG. 1— A TRULY PUH1ABLE, all-in-one computer system the Osborne I 
folds up like a small suitcase so that It can be easily transported. 

manipulate data interactively. 

There are few peripherals available since so much is in- 
cluded in this very -complete package. We've already men- 
tioned the 1 2-inch monitor— which 1 think is almost necessary 
for serious computing. A modem cable is available for use 
with an acoustic coupler. There is also a battery pack avail- 
able that is good for one or two hours of operation. (That 
power source, while useful for Held work, also has a place 
in the office. It can provide system backup in case of power 
failure and could very well keep the system up and running 
at a crucial moment.) Mass storage capability can be in- 
creased markedly by using the accessory double-density 
disk drives. Those increase mass storage to 200K per drive. 
Further mass storage is available by using a Corvus hard- 
disk system, which allows the computer to he used for a 
broader range of industrial and commercial applications. 

An optional Micro-Link program is available that lets 
microcomputers communicate over telephone lines with each 
other, large computer systems, and terminals. The program, 
which requires a minimum system memory of I6K, allows 
the Osborne I user to contact data bases, bulletin boards, 
and time-sharing services. 

Osborne has some aggressive marketing plans. It plans to 
compete head-to-head with the computer giant. IBM. in 
terms of units in the Held. IBM is said to be targeting to have 
five million of its personal computers in the field over the 
next five years, and Osborne is aiming at the same figure. 

Osborne Computer Corp. has charted an ambitious course 
for itself. Only time will tell iT this relatively new company 
will succeed in that aim. or whether the industry skeptics 
who have said it can't be done are right. R-E 
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SPECIALS ! 

WE CARRY THE COMPLETE LINE OF | 
ATARI SOFTWARE, PERIPHERALS 
AND ACCESSORIES. 



EPSON 

MX-80 



INTERFACES & CABLES 
IEEE $55. RS-232 $70. 
APPLE INTERFACE & CABLE $90. 
TRS-80 CABLE $35. 



ATARI 400 16K 




$439.00 



$339.00 



PERSONAL COMPUTERS 
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Televideo 925 849.00 

Televideo 950 929.00 

CBM 8032 Computer 1 149.00 

CBM 8050 Disk Drive 1 349,00 

CBM 4032 Computer 975.00 

CBM 4040 Disk Drive 975.00 

CBM 4022 Printer 649.00 

CBM VIC-20 269,00 

Microtek 16K Romboard for Atari 800 79.00 

Microtek 32 K Ramboard for Atari 400 and 800 149.00 

Qume Sprint 9/45 (Full Panel) 2095.00 

Atari 810 Disk Drive 449,00 

Atari 850 Interface 169.00 

Atari 830 MODEM 159.00 

Atari 800 16K . , 749.00 

Epson MX-70 319.00 

Epson MX-80 FT 549.00 

Amdek Video-300 , 199.00 

Hayes Micromodem II (Apple II) 299.00 

Sanyo 9" B & W 189,00 



NEC 3510 Spinwriter $1750.00 

NEC 3515 Spinwriter 1795.00 

NEC 3530 Spinwriter 1 750.00 

NEC PC-8023 Printer 629.00 

NEC 7710 Spinwriter 2345.00 

NEC 7720 Spinwriter 2695.00 

NEC 7730 Spinwriter 2345.00 

NECJC 1201 M(A) — Color 12" monitor 359.00 

Okidata Microline-82A 499.00 

Okidata Microline-83A 729.00 

Diablo 630 1995.00 

M & R Sup-R-Terminal 279.00 

Microsoft Soft Card (Z-80) 279.00 

Microsoft Ramcard 16K for Apple 149.00 

Haieltine 1420 799.00 

Amdek 100 G 169.00 

Anadex DP-9500/9501 1 249.00 

Televideo 910 559.00 

Televideo 912C 669,00 

Televideo 920C 689,00 



CALL TOLL FREE! 

EAST COAST WEST COAST 

1-800-556-7586 1-800-235-3581 

COMPUTER SHOPPING CENTER INC. 

12 Meeting Street 

Cumberland, Rl 02864 



1-401-722-1027 
TELEX 952106 



COMPUTER SHOPPING CENTER INC. 

3533 Old Conejo Rd. #101 

Newbury Park, CA 91 320 

1-805-499-3678 

CA. TOLL FREE 1 -800-322- 1 873 

TELEX 182889 



COMPUTER SHOPPING CENTER 

We Accept CO.D.'s* Stock Shipments Same Day or Next • No Surcharge for Credit Cards 

• All Equipment Factory fresh w/MFT Warranty • We Carry the Complete Line of Personal Software 

• Prices do not Reflect Shipping Charges 

Rhode Island and California Residents please add 6% Sales Tax 
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NEC GREEN 

12 MONITOR JB 1201M 
$159.00 




OKIDATA MICROLINE 80A 
MATRIX PRINTER 

$329.00 



a 



AMDEK COLQR-1 MONITOR 

$339.00 




EPSONMX-IOOFTPRINTIR 
$729.00 

PRICES ARE SUBJECT 

TO CHANGE 
WITHOUT NOTICE 
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Nippon Electric Company's (NEC) PC-8000 computer is aimed 
at the business and high-end personal user. 






MARC STERN 



NEC HOME ELECTRONIC S (L FSAI ( [4(11 KSTES AVENUE. ELK GRI i\ I 

Village, II. 60007). is another of the main companies com- 
peting in the holly contested microprocessor market. In fact, 
this microcomputer company is trying a very aggressive mar- 
keting strategy, aiming at several markets at once; the home 
computer market, the corporate market, and the small busi- 
ness market. 

With such an ambitious plan of attack, what features does 
it- system offer that set it apart from the many other sys- 
tems on the market? One thing the NEC system offers that 
no other system on the micro market seems to offer, is a 
12.000-word dictionary built right into its word-processing 
software package. This feature aside, the other functions of 
the NEC PCrSOQOrsenes microcomputer system are com- 
parable to the rest of the microcomputer market. 

The heart of this microcomputer system is a Z80A-equiva- 
lent microprocessing unit (MPU). It is housed inside the PC- 
HOOtA keyboard unit. The MPU runs at a clock speed of 4 
MHz. The keyboard, with full ASCII capability, has 82 keys 
arid includes a numeric keypad for rapid data entry. Five of 
the keys are user-programmable and can define 10 functions. 
These keys are conveniently located at the top of the key- 



hoard, rather than at the side as in other systems, which 
means that the operator doesn't have a long reach to access 
them. But the dual nature of the keys may present a problem. 
Since they are capable of supporting 10 functions, it could be 
hard in access the functions that need control key or shift 
access because that adds another step to an otherwise smooth 
process. Perhaps smaller single keys should have been con- 
sidered rather than five large dual-function keys. 

There is no built-in cathode-ray terminal, although two dif- 
ferent 12-inch monitors are available: one color and the 
other black-and-white. The color monitor can display 20 or 
25 lines. Line length, as in other microcomputers, is variable, 
allowing 36. 40. 72 or 80 characters per line. A powerful 
editor simplifies programming and includes four-way cursoi 
control and character insertion and deletion. There are 24S 
characters available which can be presented in any one of 
eight colors. Resolution on the screen, while not as high as 
[hat of some others on the market, is 160 by KM), and more 
than adequate. In the word-processing mode. N-ke\ rollover 
input allows high-speed typing. An 8-pin connector is used 
fiir the ke\ board-monitor interface. The display also includes 
a built-in sound system that grealK expand- the range oi 
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A GENERAL ACCOUNTING SYSTEM package is just one available from 
NEC. Others Include a report manager and word processor. 



possible uses. 

The basic PCSOOI keyboard unil has 25K of read-only 
memory. Resident in this ROM is another of the many sons 
Of Microsoft BASIC. N-BASIC. There is also 32K of random 
access memory available. This memory can be expanded to 
MK when the PC-8012 input/output uuii is added. 

Mass siorage is available with dual floppy-disk drives. I he 
drives are interfaced with the keyboard unit through a parallel 
port in the rear. This same port supports the expansion inter- 
face unit, the PC-SO 12 A. 

The expansion interlace is the heart of the expanded sys- 
tem. It features 2K of read-only memory. Interestingly, this 
ROM is available as programmable read-only memory chips, 
which are optional. Thai could make it possible to tailor this 
unit more closely to a user's needs. The basic random access 
memory in the inpui/outpui unit is 32K. It is expandable to 
I28K. with additional plug-in boards. There are seven slots 
available for expansion boards and eight priority levels can 
be implemented with up to t6 real-time interrupts possible. 
The I/O unit will also support the disk drive unit. There is 
also another parallel port available for further system expan- 
sion. 

NEC's uses a parallel printer port. The printer is a dot 
matrix, bi-directional 100 character per second unit. The 
matrix is 7 by 9 for English characters, 8 by 8 for graphic 
characters and 8 by 8 for dot-graphic printing. It is a full 
ASCII printer with complete upper and lower case capability. 
It also includes graphics capability for Greek, malhemalic 
and graphic characters. 

As mentioned earlier, the PC-8000 system can uddress up 
to 32K of memory in its standard form, and this is expand- 
able to I28K by simply adding module boards. The resident 
N-BASIC is a version of the many Microsoft variants on the 
market and includes such commands as print-using and u-- 
THEN-ELSE, It also allows double-precision floating-point 
mathematics, flexible and powerful graphics commands. 



TERMinal with it single com- 
mand. Interestingly . the ability to program in a BASIC 
language that is compatible with ihe nearly universally ac- 
cepted industry standard Microsoft BASIC should give the 
user access to many existing specially programs. The user 
can also access various parts of the memory with the 
POKE command that will put data into specific memory loca- 
lions. It is part of the resident monitor. The only departure 
from the normal list of commands is the lack of a PEEK com- 
mand to allow the user access to what is already in various 
memory areas. This could be a drawback if the user already 
has crucial information in one area and then overwrites it 
with new information because he didn'i know anything was 
already there. 

For the beginning computer enthusiast. NEC offers a 
guide called Creative Programming . This book is designed to 
help early users become comfortable and contident with 
microcomputer operation in four lessons. It was developed in 
cooperation with Eastern Illinois University and designed by 
Creative Programming Inc. It covers such basics as an intro- 
duction to computer language instructions and the significance 
of the BASIC functions: how to write a program, and how to 
load a program. Each lesson is accompanied by a series of 
exercises that allow the user to experience first-hand the 
concept presented. 

The PC-8000 uses the CP/M operating system and. because 
ii docs, a wide range of software is available. This is especially 
important if the user would like to expand the capabilities of 
the system, although NEC does offer a wide range of soft- 
ware of its own. NEC software packages include a new 
microcomputer program with ihree active calculating dimen- 
sions: Report Manager. This program creates and instantly 
updates a complete variety of reports for financial, account- 
ing, engineering and scientific applications. Unlike other 
two-dimensional reporting systems, this program generates 
business reports such as income statements, balance sheets 
and sales forecasts. It can also produce bar charts, a feature 
not included in other electronic spread sheet products. Also 
these reports can be created from any place in the X. Y and Z 
axis "data cube" generated by the program. 

There are other software packages available that include a 
General Accounting Package and the Word Processing pack- 
age with the unique built-in 12.000-word dictionary. 

The basic PC-8000 system lists for under $6,000 and in- 
cludes the color monitor, input-output expansion interface 
unit, the keyboard/Z-80A unit and two 5W-inch disk drives. 
The disks, probably single-density, provide mass storage 
capability of up to 100K. 

It's interesting to note that nowhere in any of NEC's litera- 
ture is there any mention of interfacing this unit with a phone 
modem for data network access, althouch this is probably 
possible by adding ihc expansion interface. Since the unn is 
set up for parallel I/O, this would require a modem capable of 
supporting parallel, rather than serial, I/O, This is an omis- 
sion thai should be clarified because the system is touted as 
being capable of working in a small business or corporate 
environment. If there is no phone or network interface then 
it's hard to see how this system might interface with a com- 
pany's existing system or how ii might transmit information 
from a satellite office to the mainframe in the home office. 

The PC-8000 is advertised as a word-processing color- 
computer system, and indeed it is. But, it is hard to see 
how its color capabilities can be fully realized in a work 
environment. In a home environment, where data isn't 
printed out in black-and-white report form, it is a nice fea- 
ture — in a S6.WK) package — but in an office environment it is 
hard to see how this feature will be used. In a scientific en- 
vironment, though, it is a valuable aspect of the system. 

NEC has entered the hotly contested microcomputer mar- 
ket with l he first color word-processing system. It's a dif- 
ferent approach from the manufacturer of the leading per- 
sonal computer in Japan. R-E 



Sinclair ZX81 



Small size and a low price 
do not have to restrict a 
computer's capabilities. 



MARC STERN 



CLIVE SINCLAIR IS THE DEVELOPER OF THE FIRST UNDER-S200 

eight -bit microcomputer programmable in BASIC. He is 
credited with developing the first pocket calculator [0 years 
ago and with the development of the first miniature television. 
Microvision, six years ago. 

It has always seemed that when someone said that some- 
thing couidn't be done, Sinclair has set out to do it. So it was 
only natural that he brought out a full-featured eight-bit micro- 
computer for under 5200. 

That was the Sinclair ZX80, introduced in 1980. However, 
as observers noted at that time, it had display problems and a 
very limited memory function. Those problems, though, have 
been corrected in the updated ZX81, which was released in 
Boston late last year. The unit is being marketed by Sinclair 
Research Ltd. , 50 Staniford St., Boston, MA 02 1 14. 

The basic ZX81 consists of a 40-key, pressure-sensitive 
keyboard: a built-in VHF RF modulator; IK of static RAM 
memory. 8K of ROM, and generates a black-on-white display 
(when connected to the antenna terminals of a standard TV 
receiver) of 24 lines by 32 characters. The heart of the system 
is an eight-bit Z80A central-processor unit. 

The power requirements of the computer are slight. It re- 
quires 9-voIts DC at about 700 mA. Although a wall-plug type 
supply comes with the unit, you can also, if you choose, use 
your own. The supply need not be regulated. (While the 
computer-end plug of the supply provided by Sinclair will also 
fit into one of the device's tape jacks, no damage, we are 
assured, can take place if this is done.) 

The updated ZX8J is aimed at the beginner. The target is the 
person who wants to learn what computers are about and how 
they work. As such, it is an interesting building block for the 
novice computer user. It is a way to approach computers 
without being intimidated by them. 

While its graphics capabilities have been improved, the 
ZX81 is still limited to a rather large dot matrix configuration. 
The line length is short, as compared to other units. TheZW?/ 
is interfaced to a TV receiver by the RF modulator, which is 




one of the inhibiting factors in the display. To be fair, though, 
the graphics capability has been upgraded. 

The computer has two keyboard-selectable operating 
speeds: compute and display and fast. The first provides a 
continuous display, with the computer doing the actual com- 
puting during the TV's vertical-blanking interval. The second 
allows the computer to run its program most of the time, 
displaying information only at the end of the program, or at 
other specific intervals. 

The result is that, while the computer runs about four times 
faster when in the fast mode than when in the other, most of 
the time you are left staring at a blank display-screen. 

Apparently answering criticisms raised when the unit was 
first introduced, Sinclair has opted for more power in the 
CPU. That includes Sinclair BASIC resident in the ROM that 
emulates the Apple //BASIC. 

The BASIC interpreter allows multi-dimensional string and 
numerical arrays, while at the same time featuring floating- 
point arithmetic. That provides a range of 3 x 20"" to +7 x 
10 +JS . which is accurate to 9 digits. 

That indicates that there is some scientific functionality 
built into the unit. The ZX81 will also handle full log, trig, and 
their inverse functions. 

It is a user-friendly machine that features automatic syntax- 
error detection and program editing. It also offers randomized 
functions that are useful for both game and serious applications. 

There is no disk-operating-system available with the ZX8I. 
Instead, it relies on program loading and saving through a 
serial cassette-recorder interface. However, it operates at a 
high enough baud rate to allow random file access under a 
master name. That puts the ZXSfs operating speed in the 
1 ,000-baud area. No special recorder is required, the company 
says, so a beginning computer hobbyist can use his own. 

In its basic configuration, the ZX8I is equipped with only 
IK of static RAM memory. However, that can be expanded 
by 16K viaa module which plugs into the rear of the unit. 

The keyboard is easy to use in that many of the keys serve 
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MOSAIC 
32 RAM 
FOR ATARI 




-.' Quality s Reliability ** Flexibility 
^ Compatibility ^ Screen Clarity 

NO OTHER 32K RAM BOARD 
HAS ALL THESE FEATURES: 

• Works in both Atari 400 & 800 ■ Gold edge connectors for better 
reliability ■ Fits Atari 400 without modification • Custom 
components for better performance & reliability • Highest quality 
components for the best screen clarity • Full year warranty 

■ Designed to take advantage of Atari 800's superior bus structure 

■ Can be used with 8K, I6K and future products • Allows Atari 800 
to have 2 slots for future expansion • Designed so there's no 
danger of damaging your computer ■ Designed for inter-board 
communication in Atari 800 • Easy to follow instructions for 
simple no-solder installation in Atari 400 ■ Available companion 
board |S5] to allow running 32 K board independent of other 
boards -Full flexible memory configuration 

NO OTHER 32K RAM IS 
AS SAFE AS THE MOSAIC 
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multiple functions and have the BASIC statements assigned 
to them. In other words, there are various single-stroke capa- 
bilities built in. That feature makes the machine a good choice 
for the beginner. For instance, when using the monitor pro- 
gram, a user can peek or poke information into specific mem- 
ory locations at the touch of one key. The same is also true of 
such statements as then . to, goto, gosu b and and. As noted . 
it is also possible to edit with a single keystroke, and it is 
possible to use one keystroke for print, list and run. 

Those easy functions should prove a boon to the beginning 
computerist, but they indicate that the system could have 
been more powerful. It seems there is more capability hidden 
in the microcomputer than this particular system allows. 

One drawback that many people who are comfortable with 
standard keyboards may find is the use of a plastic- membrane 
type of keyboard. Granted, the 43-character keyboard does 
offer a total of 91 built-in functions (when the inverse key is 
hit) but it is still a membrane unit. When other manufacturers 
have tried that approach, they have met with little success and 
have had to return to typewriter-type keyboards. 

When you first look at the ZX81 it looks like a very modest 
microcomputer. Weighing in at only 12 ounces and with di- 
mensions of 6 x 6.5 x 1 .5 inches, it is very little larger than a 
coffee-table book. Yet its developer is quick to defend its 
capabilities. When the new version of the ZX8I was intro- 
duced at a Boston press conference late last year, Sinclair said 
that it was ".. .not a reduced-support machine. The language it 
uses is complete." 

One of the reasons given for the ability to keep the cost 
down was Sinclair's policy of doing only the tooling, develop- 
ment technology, and design work in house. The manufactur- 
ing is done for Sinclair by Timex in Dundee. Scotland. 

Not only does Sinclair offer the plug-in memory -expansion 
module; it also offers its own cassette software. That includes 
business and household programs, as well as educational and 
game programming, Howevet. outside software houses are 
also being encouraged to write programs for the ZX8I. 

Aside from the plug-in module, there is only one other 
peripheral offered: the ZX Printer. That is a dot-matrix unit 
which is rather noisy. The ZX8I comes with a built-in printer 
interface. 

Since this microcomputer ts a learning tool, one would 
expect it to come with a programming course — and it does. 
Sinclair provides a 164-page elementary programming course. 

Not only does the manual provide a rather thorough ex- 
planation of how to program trie ZX8I in BASIC, but its later 
chapters and appendices supply other useful information as 
well. 

There is information on machine-language programming, 
which can make programs run much more quickly than in 
BASIC. A listing of system variables along with their memory 
locations is provided — knowing what information is stored 
where can make program debugging easier, and can also allow 
you to make your programs run with more style and efficiency. 

There is even a section for people who already are familiar 
with BASIC explaining the differences between Sinclair's 
BASIC and others. 

The Sinclair ZX8I is priced at S 149.95 in wired form. For the 
adventurous person, who wants to learn computers from the 
ground up. there is a S99.95 kit available. The memory -expan- 
sion module is priced at S99.95 and the serial dot-matrix 
printer is available for less than S 100. 

In the final analysis, the ZX8J is a building-block unit. It is 
intended to train people who know little or nothing about 
computers. That is all it is intended to be. 

If you already own a ZX80 and want to upgrade it. a plug-in 
replacement ROM that contains the new 8K extended BASIC 
used in theZXS/ is available. That is a user-installable IC that 
can be installed in the ZX8Q in a few minutes by using a 
screwdriver. That will allow the ZX80 to use the new ZX 
Printer and it will also be software-compatible with programs 
intended for the ZX81. The replacement ROM and a new 
overlay for the ZX80 keyboard sell for S39.95. Ft-E 
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NEW HIGHER PRINTING SPEED, 
NEW LOWER PRINTER PRICE 



High-speed printer 

The Heath/ Zenith 25 Printer is a heavy-duty, high-speed 
dot matrix printer that gives you sharp, clear printouts. It 
prints crisp, clear copy at speeds over 1 50 characters per 
second with quiet smoothness. 
Baud rates from 110 to 9600 are user-selectable. 

Versatile printer 

The 25 prints the entire 95-character ASCII set in upper 
case and lower case with descenders, in a 9x9 matrix. Also, 
33 block graphic characters - which are compatible with 
the Heath/Zenith 89 All-in-One Computer and the 19 Smart 
Video Terminal - let you create graphs and charts. All func- 
tions and timing are microprocessor-controlled. 
Plug-in ribbon cartridges make ribbon replacement a 
no-mess snap. 

The 25 works with most computers and terminals - 
using an RS-232C Serial Interface or a 20 mA 
current loop with handshaking control signals. 



Low-priced printer 

The 25 has all the features you've been looking for in a high 
quality, high-speed dot matrix printer -for only $1095 in kit 
form, or for only $1595 assembled and tested. 

Free demonstration awaits you at 
your Heathkit Electronic Center t 

Pick the store nearest you from the list below. And stop in 
today for a demonstration of the new Heath/Zenith 25 Printer. 
If you can't get to a store, send $1.00 for the latest Zenith 
Data Systems Catalog of assembled commercial computers. 
We'll also send you a free copy of the latest Heathkit® 
catalog. Write to Heath Company, Dept. 020-884, Benton 
Harbor, Ml 49022. 

HEATH/ZENITH 



Your strong partner 
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Visit your Heathkit Electronic Centert 










Where Heath/ Zenith Products 


are displayed, sold and serviced. 
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NETWORKING 

If you like to communicate with others, the CompuServe 

Information Service is your most effective vehicle. Why? Because 

we have the largest customer base of any videotex system in Worth 

America. And we have hundreds of new subscribers each week. 

"Talk" to other CompuServe subscribers via CB simulation ( it's the 

most popular offering on our network ). Send E-mail, use the 

electronic bulletin board and exchange information with computer 

manufacturers, Special Interest Groups and publishers. 

Play a variety of networking games with your own group or 
complete strangers from New York to Chicago to LA. 

Ask for a demonstration at a Radio Shack " Computer Center. 
Videotex software is available for various brands of personal 

computers. 

CompuServe Information Service, 5000 Arlington Centre Blvd., 
Columbus, Ohio 43220. (614) 457-8650. 



CompuServe 
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Heart disease 
and stroke 

will cause half 

of all deaths 

this year. 
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BYTE'S Best Sella* List 




Ciarcia's Circuit Cellar. 

Volumes I, II, & III 
by Steve Ciarcia 

Collections of Steve Ciarcia's perennially popular columns from BYTE Magazine, these 
three volumes are sure to please home computer users and electronic hobbyists. Volume 1 in- 
clude power conversions, programming EPROMs, remote terminal interfacing, touch-input 
video display, and more. Volume II, focusing on projects which interface the personal com- 
puter with the home, features useful applications such as computer -controlled home security 
system, computerizing appliances, input -output expansion for the TRS-80, and even a 
computer-controlled wood stove. Volume III offers low-cost construction projects such as an 
ultrasonic rangefinder, handheld remote computer control, two speech synthesizers, and a 

remote-control motorized platform, to name just a few. 



Build Your Own £80 Computer 
by Steve Ciarcia 
This complete guide to building a working computer offers engineers, students, and hobbyists an exciting 
alternative to buying a computer. With clear instructions, Steve Ciarcia fully explains how to build a basic 
single-board microcomputer based on the Zilog Z80 microprocessor. The finished product features a 
I K-byte operating system, serial and parallel ports, hexadecimal display, audio cassette mass storage, and 

easy expansion to include a video terminal. 
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Please send 



. Ciarcia's Circuit Cellar, Vol. 
. Ciarcia's Circuit Cellar. Vol. 



I S8.00 

II $12.95 



. Ciarcia's Circuit Cellar. Vol. Ill SI2.95 
.Build Your Own ZSO Computer 



Call Toil-Free 800/258-54*0 



Name 






Check Enclosed 


Address 






Bill Visa/ 
MasterCard tt 


City 


State 


Zip 


Expiration Dale 



BYTE Books 70 Main Street Peterborough, N.H. 03458 



Please add .75 per book to cover shipping cost. 
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Pocket 
Computers 



Once thought of as an impossible fantasy, a true computer that you can slip into your 
pocket is now a reality. Four such units are now available, with two more on the way. 



MARC STERN 



THE CONCEPT OF A POCKET COMPUTER BEGAN TO APPEAR IN 

science fiction stories, such as those by Isaac Asimov. over 30 
years ago. Like many of the other ideas proposed in those 
stories, it was dismissed as pure speculation by most readers. 
But. again like many of the devices described in those stories, 
the pocket computer has become a reality. 

The first hint that the pocket computer was indeed on its 
way came in the early 1970's with the introduction of hand- 
held calculators. While those first units were relatively sim- 
ple, and rather expensive, thai soon began to change. 

Calculators acquired features such as memory, which al- 
lowed the user to store a single value that could be recalled or 
modified at any time, and functions such as roots, logs, pow- 
ers, and trigonometic functions: that made the calculators 
much more useful in engineering, mathematical, and scientific 
applications. Soon after, calculators with individually ad- 
dressable memories became common. 

In the late 1970's. programmable calculators were Intro- 
duced. The term "programmable" referred to the calculator's 
ability to "remember" a sequence of key strokes, and repro- 
duce them on command. Some even had the ability to store 
the "program" on a small piece of magnetic material, so that it 
would not be lost when the unit was shut off. It was even 
possible to purchase plug-in ROM's for those units. Some of 
those ROM's were programmed to perform complicated cal- 
culations; others were programmed to — what else? — play 
games. But even a programmable calculator with all of the 
"bells and whistles" is not a computer. 



That brings us to the subject of this article: true "pocket" 
computers. Pocket computers are sold in this country by four 
companies — Radio Shack (One Tandy Center. Ft. Worth. TX 
76102): Sharp (10 Sharp Plaza. Paramus. NJ 07652): Pana- 
sonic (One Panasonic Way, Secaucus, NJ 07094). and Quasar 
(9401 W. Grand Ave.. Franklin Park. 1L 60131). Those units 
are not much larger than some of the early calculators that we 
talked about, but they are far more complex and powerful. 

The Radio Shack/Sharp pocket computers 

If the Radio Shack TRS-W (see Fig. I) and Sharp PC-121! 
pocket computers seem similar, there is a good reason — both, 
although sold and serviced by different companies, are func- 
tionally identical. Both measure M /ns x 6% x 2% inches and 
feature a 57-key mini-keyboard. I.9K of RAM, and I IK of 
internal ROM. Two proprietary four-bit CMOS microproces- 
sors form the heart of the units. One of the microprocessors 
handles the arithmetic operations and the display routines; the 
other handles the BASIC interpreter and the input from the 
tiny keyboard. The units use a 24-character LCD display: 
each character is formed by a 7-by-5 dot matrix. 

The pocket computers let you store several different pro- 
grams in memory. Those programs are individually identified, 
and any one can be run by simply pressing a specified key. A 
1 ,424-step memory is automatically partitioned for program 
and data storage, and there is a 25 data-element memory and a 
48-step reservable memory for storing functions. 

Although those are relatively tiny devices, they have many 
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FIG. 2— AMONG THE FEATURES at the new TRS-90 model PC-2 Is a new, 
more powerful version of pocket BASIC. 

of the features of larger units: for instance, an edit and debug 
mode that should make finding programming errors and cor- 
recting them easy. That function is handled by the monitor 
program; the monitor is contained in 4K of the ROM, 

What sets the pocket computer apart from programmable 
calculators is that you can write and run your own programs in 
BASIC. The BASIC used by those devices is called pocket 
BASIC and appears to be related to Radio Shack's TRS-80 
Level I BASIC, although there are considerable differences. 
The language is capable of supporting up to four nested sub- 
routines or for/next loops, and up to 15 levels of parenthesis. 
It can handle strings of up to seven characters. 

Programs and data are entered using the 57-key keyboard. 
Although that keyboard is laid out much like a typewriter 
keyboard, don't expect to be able to touch-type: the unit's 
small size makes that all but impossible. If you prefer. Radio 
Shack offers a library of software, available on cassette. 
Among the subjects covered are real estate, personal finance, 
aviation, and games. To load those programs, or to save your 
own on cassette, you'll need one of the two peripherals avail- 
able for the units — a slide-in cassette-tape interface. 

The second peripheral is a dot-matrix printer that also in- 
cludes the cassette interface. That peripheral turns a pocket 
computer into a complete mini-system. With that device, it is 
possible to get hard copies of programs, data, or results. It 
uses the pocket computer's print and list commands to pro- 
vide a 16-column alphanumeric printout on ordinary electron- 
ic-cash-register-type paper. The printer writes at approxi- 
mately one line per second, and is powered by rechargeable 
nickle-cadmium batteries. 

The TRS-80 Pocket Computer sells for S [69.95. The sug- 
gested retail price for the Sharp PC- 1211 is SI 79.00. 

As we went to press, both Sharp and Radio Shack an- 
nounced the introduction of a new, more powerful pocket 
computer. The new units, the Radio Shack TRS-80 model 
PC-2 (Fig. 2) and the Sharp PC- 1500 (which, again, are func- 
tionally identical), feature a single 8-bit microprocessor and 
2.6K of user-available RAM. expandable to 6.6K. The com- 
puter uses an advanced version of the pocket BASIC de- 
scribed earlier, and can handle two-dimensional arrays and 
strings of as long as 80 characters. Fordisplay. a fully address- 
able 7 x 156 dot-matrix LCD is used; both upper and lower 



case characters can be generated by the unit. Among the 
peripherals planned is an RS-232 interface. Currently avail- 
able is a combination four-color printer/plotter and cassette 
interface. 

The Panasonic/Quasar HHC pocket computers 

The HHC pocket computer, developed jointly by Matsu- 
shita and Friends Amis of San Francisco, is sold in this coun- 
try by both Panasonic (see Fig. 3} and Quasar; although the 
packaging is somewhat different, here is another case of two 
functionally identical computers. 

The basic machine is available with either 2K or 4K of 
RAM. That user-available RAM is expandable, using external 
modules: up to six 8K modules can be connected to the 
computer at one time. The unit comes with I6K of internal 
ROM. which can be expanded to 48 K. 

The microprocessor used by the computers is a 6502. Spe- 
cial circuitry is used to keep the microprocessor "dormant" 
until it is called on to perform some task. That feature pro- 
longs the time between battery charges (rechargeable nickle- 
cadmium batteries are used to power the unit and most periph- 
erals), making the use of the 6502 possible. Without the cir- 
cuitry, the microprocessor would discharge the batteries in 
about two hours. Other special circuitry is used to let the HHC 
retain programs and data after the unit is switched off. 

The operating-system language used in those computers is 
SNAP, which is derived from FORTH. SNAP is used for 
maximum efficiency, as it is a fast-running, compact language. 
Programming can be done in either SNAP or BASIC, if the 
appropriate internal ROM is installed. The internal set of 
applications programs include a four-function calculator, a 
free-form file system, and an editor. Programming is done 
using the 65-key, typewriter-tike keyboard. Any of the keys 




FIG. 3— SOME OF THE PERIPHERALS available for the Panasonic HHC 
pocket computer, as well as the device Itself, are shown here. Among them 
are an RS-232 Interface, a modem, a color-TV Interface, and a small printer. 

can be redefined by the user when needed. 

A 44-pin connector is used to connect peripherals to the 
HHC. Among the available peripherals are a bus expander, 
which lets you connect up to six different peripherals to the 
computer: a 15-column thermal printer; a modem; RAM. with 
battery back-up so memory is retained even when discon- 
nected from the computer, and a color-TV interface. The 
interface will let you use a TV to dispiay 16 lines of up to 32 
characters each, or up to 48 x 64 graphic elements in eight 
colors and black. A monitor output is also provided. 

The suggested retail price for the Panasonic HHC 4K 
pocket computer is $500.00: the suggested retail price for the 
4K version is S600.00. The suggested retail price for the 
Quasar 4K computer is S525.O0: the suggested retail for the 4K 
version is S595 .00. R-E 




Xerox 




The king of office copiers has entered the personal computer market. 
Here's a close up look at the Xerox 820. 



MARC STERN 



THE BATTLE IN THE HOTLY 

contested personal computer 
market stepped up its pace 
early last summer when Xerox 
introduced its long-awaited 
microcomputer. Rumors and 
speculation abounded for some 
time about the impending entry 
of the copy king into the fray. 
It seemed like a natural exten- 
sion of this company's work 
in the field of office automa- 
tion. After all. it wasn't very 
long before the introduction of 
the 820 computer that the 
company introduced the 860 
information processing sys- 
tem. 

This entry into the personal 
computer market added an- 
other potent force in this vola- 
tile marketplace. However. 
Xerox's entry wasn't aimed at 
the personal computer hobby- 
ist, it was targeted primarily at 
the business user. Although 
the potential for BASIC pro- 
gramming is more than evident 
with the availability of the 
Microsoft BASIC included in 
the software. Xerox down- 
plays this aspect of the interactive nature of this machine. 
Instead, it emphasizes the user- friendliness and ease of use 
of the 520 Information Processor. 

The heart of this menu-driven system is a Z80 micropro- 
cessor. The MPU is contained in the display cabinet. It is 
soft loaded with 64 K of Random Access Memory and 4K of 
Read-Onh Memory. The MPU operates at a clock speed of 
2.5 MHz. This is slow when compared with other units on 
the market. 

The basic system includes a 12-inch screen that displays 
white characters on a dark background and has a capacity of 
24. 80-character lines. It includes dual RS232 serial ports, 
one for the printer and one for communications. Dual parallel 
ports are also standard. 

The %-character ASCII keyboard can be detached from 
the CRT unit to allow more convenient system use. A user 
can move the keyboard around (within the limits of the inter- 
face cable) so that the keyboard unit is nearer the work being 
done. This is convenience, because the user sometimes needs 
that kind of portability in a work area. It is also possible to 
position the keyboard on a user's lap for ultimate con- 
venience. The keyboard is laid out as a conventional type- 
writer keyboard, but it also includes some extra function 
keys, such as help (more about this one later). To the right 
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of the conventional keyboard 
are the rest of the special func- 
tion keys, plus a numeric key- 
paid that facilitates entering 
statistical and numeric infor- 
mation. 

Dual 514-inch floppy disk 
drives are included in the 
basic unit. With this form of 
mass storage, a user can store 
up to 92.000 characters of data 
on the single-sided, single- 
densin disks. Optional 8-inch, 
single-sided. single-density, 
dual drives, that can store 
250,000 characters, are also 
available. 

A Daisy wheel printer — the 
Xerox 630 — is available as an 
option . A 40-charaeter-per- 
second device, it is a bidirec- 
tional unit. 

Since the operating system 
of the 820 is CP/M and since 
the use of CP/M is so wide- 
spread, there are many appli- 
cations packages written for it 
and the user can purchase a 
wide variety of standard busi- 
ness applications programs 
from Xerox or other vendors. 
Let's face it. the Xerox 820 is not aimed at the computer 
hobbyist, but at the business user who may know little or 
nothing about computers. Since it is aimed at this user, it is 
menu-driven and, to be fair, those menus lead the non- 
knowledgeable user through the paces quite well. 

For example, suppose a user presses the c (Clear) com- 
mand to delete a file. The screen then prompts for the name 
of the file to be deleted. Next it returns to the Directory 
Menu after the deletion. To work on an existing document or 
to create a new one. a user presses command "'A" from the 
Directory Menu and the screen prompts him for the name of 
the file. When the file is recalled to the screen, the Directory 
Menu is replaced by the Main Menu. The user doesn't even 
have to memorize keystrokes because the menus tell him 
whal to do. 

The HELP key is a special aid to the non-computer-oriented 
user. With it, if the user runs into trouble, simply pressing 
the button will bring up more information than is normally 
listed on the menu. This information then leads the user 
through the task. 

The software available for the Xerox 820 includes word 
processing. CP/M. Teletype communications. MBASIC. 
CBASIC-2, COBOL 80, MSort and an electronic worksheet 
package. This is a powerful, but very expensive, selection of 
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ANNOUNCING TWO 
NEW TERMINALS 

Smart* Fast • Graphics ■ Matching Modem and $295 Printer 

Nairofiics announces a siaie oi the art 
fcnoakth rough In tormina. £ now at on COS fOU 
can afford, you can go on-line wi(h data-bank 
and computer phons-lina services. It's, all 
yours: "electronic newspapers." educational 
a#rvicas. Dow-Jones stock reports, games, 
recipes, personal compulmo. wUh any leval 
language, program exchanges, electronic bul- 
Iflim boards . , . end more every day!!! 

Nctronlcs oilers 1wo new lermlnals. both 
leaiure a lull 56 keyj'ISS charter tvpawritor- * 
slyic keyboard, baud rates to 19.2 kilobaud, a 
rugg-ad steel cabinet and power supply. The 
simplest one, FASTERM-64. is a 16 lino by &4 or 32 character per line unit, with a serial 
printer poft lor making hard copy of all incoming data, and ootionel provisions lor block and 
special character graphics. The "smart" version, SMARTERM-$o. features eilher24 line by SO 
characters per line or 16 by 40 characters per line, it offers on-screen editing with pagc-at-a- 
lima printing, 12.000 pixel graphics, line graphics, absolute cursor addressing, underlining, 
reverse video, one-hall intensity and much more . . . simply plug them Into your computer or 
our phone modem and be on-line Inetanily. Use your TV set ijRF modulator required] or our 
dsiux green-phosphor monitor pictured above. For hard copy lust add our matched printer. 

Price breakthrough!!! Own the fastErM-b*, a complete terminal kit, ready to plug In lor 
just 5199.95 or order the SMARTERM-fiQ krt for jusl S299.95, <both available wired and tested.] 
Be on-line with the mill Ion-dollar computers and data services today ... we even supply She 
necessary subscription forms. 

More good news: All the components in our terminals are available separately (see 
coupon), so you buy only whai you need!!! 

FASTERM-W DISPLAY FORMAT: &4 Or 32 characters/line by 16 lines ... 99 displayable 
ASCII characters iupper i lowar case> ... 8 baud rates; t50. 300. 600. 12O0, 2400. 4000, 9900, 
19. 200. (switch sol.) . . . LINE OUTPUT: FtS23^C or 20 ma current loop,., VIDEO OUTPUT: IV 
PrP [ElA FS-170) . . CURSOR MODES: home i. Clear screen, erase to end of line, erase cursor 
line, cursor up 1 down, auto carriage returnrlme Feed at end of line 4, auto scrolling . . . 
REVERSE VIDEO ! BLINKING CURSOR . . , PARITY: olf. even or odd . . . STOP BITS; 1, 1.5, 
2 . . DATA BITS PER CHARACTER: 5. 6. 7 or S . . . CHARACTER OUTPUT: 5 by 7 dot matrix 
in a? by 12 cell ... PRINTER OUTPUT: prints all incoming data... IKON BOARD RAM ... 
2K ON BOARD ROM . . . CRYSTAL CONTROLLED , . . COMPLETE WITH POWER SUPPLY . . . 
OPTIONAL GRAPHICS MODE: includes 34 Greek * math characters plus 36 special graphics 
characters . . . ASCIi ENCODED KEYBOARD: 56 key'126 characters. 

SMAFIT£RM'&0.. . DISPLAY FORMAT: BO characters by 24 lines or 40 characters by 16 lines 
129 displayable ASCII characters (upper i. lower casep B baud rales: 110, 306, 600, 1200. 2400, 
4806, 9600, 19, 200 .. . LINE OUTPUT; RS232rC or 20 ma current loop . . . VIDEO OUTPUT: 1 V 
pp JE1A RS-170} - . . EDITING FEATURES: insertfdelele line, inserl/delete character, lor- 
wardfback tab . . . LINE OR PACE TRANSMIT . . . PAGE PRINT FUNCTION . . . CURSOR POSI- 
TIONING; up, down, right, left, plus absolute cursor posilionino. with read back . . . VISUAL 
ATTRIBUTES 1 underline, blink, reverse video, half Intensity* & blank . . . GRAPHICS: 12.000 
pixel resolution block plus line graphics . . . ON-SCREEN PARITY fNDICATOR . , . PARITY; off. 
even or odd . STOP BITS: HO baud 2 r all others 1 ...CHAR, OUTPUT: 7 by 11 character in 
a 9 by \2 block . . . PRINTER OUTPUT ... 60 OR 50 Hz VERTICAL REFRESH . . . SLINKING 
BLOCK CURSOfl CRYSTAL CONTROLLED . 2K ON BOARD RAM . , ASCII ENCODED 
KEYBOARD: 56 key/l2B character . . . 4K ON BOARD ROM . . . COMPLETE WITH POWER 
SUPPLY. 

TELEPHONE MODEM 103 OrA . . FULL DUPLEX, FCC APPROVED . . . DATA RATE; 300 baud 
. . .. INTERFACE' RS232'C and TTY . ... CONTROLS: talkJdala swilch [no need to connect and 
disconnect phone), onglnateranswer switch on rear panel ... NO POWER SUPPLY RE- 
QUIRED. 

ASCII KEYBOARD AflGH-3 ...56 KFYrllO CHARACTER A30II 
ENCODED . UPPER * LOWER CASE .. . FULLY DEBOUNCED . 
2 KEY ROLLOVER . . . POS OR NEG LOGIC WITH POS STROBE 
REOUIHES * 5 i. -12V DC (SUPPLIED FROM VIDEO BOARDS} 
PRINTER COMET I SERIAL I/O TO 9600 BAUD SO 
CHARACTER COLUMN (_T33 COMPRESSED) . . . 10" TRACTOR FEED 1 
. . UPPERjLOWEP CASE , INDUSTRY STANDARD RIBBONS . . 
4 CHARACTER SIZES . . 9 BY 7 DOT MATRIX BIDIRECTIONAL 
PRINTING 




Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375 

NETRONICS R&D LTD. rj.pt. 

333 Litchfield Road, New Milford, CT 06776 
Please send the items checked below: 

D COMPLETE FASTERM-64 TERMINAL [includes FASTVID-64 video board 
ASCI 1-3 keyboard, steel cabinet and power supply) ... kit S199.95 plus S3 P&l 
. . . wired & tested $249.95 plus S3 P&l . . . Qraphics option: add $19.95 to 
each of above 

□ COMPLETE SMARTERM-80 TERMINAL (includes SMARTVID-80 video 
board. ASCII-3 keyboard, steel cabinet and power supply) ... kit $299.95 plus 
S3 P&l . . wired and tested 5369,95 plus S3 P&l 

'J FASTVID-64 VIDEO BOARD (requires +5 & -12V DC) . . . kit $99.95 plus $3 
P&l . . . graphics option add $19.95 . . . wired & tested $129.95 plus S3 P&l . . . 
graphics option add $19.95 

□ SMARTVID-SO VIDEO BOARD (requires +5 & +/-12V OC) . . . kit S199.95 
plus $3 P&l . . . wired & tested $249.95 plus $3 P&l 

□ DELUXE STEEL TERMINAL CABINET . . S19.95 plus S3 P&l 

Z ASCII-3 KEYBOARD (requires +5& -12VDC) ... kit S69.95 plus S3 P&l . . . 

wired and tested $89.95 plus S3 P&l 

L POWER SUPPLY (powers ASCII-3 keyboard & video boards) ... kit only 

S19.95 plus $2 P&l 

C ZENITH VIDEO MONITOR (high resolution green phosphor) . . . wired & 

tested $149.95 plus $6 P&l 

r. TELEPHONE MODEM MODEL 103 0(A . . . wired & tested $189.96 plus $3 

P&l 

D DOT MATRIX PRINTER Comet I . . . wired & tested $299.95 plus S10 P&l 

P RF MODULATOR MOD RF-1 ... kit only $8.95 plus S1 P&l 

U 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR 

CABLE . . . $14,95 ea plus $2 P&l 

For Canadian orders, double the postage . Conn. res. add sales tax. 

Total Enclosed $ - — . 

D Personal Check □ Cashier's Check/Money Order 

Zi VISA □ MasterCard {Bank No ) 

Acct. No. . Exp. Date 

Signature . . 

Print Name _ 

Address 

City 



State 



Zip 




software. Since there is very little ROM resident in the 820. 
you can see that the software must be disk-loaded. 

The software expense looks something like this. The 554- 
inch word processing package costs $500, while the 5'/i-inch 
CP/M operating swem costs another 5200. The 8-inch word 
processing package costs $500, while the 8-inch disk CP/M 
operating system costs S200. And. anyone who chooses to 
buy the Xerox software must buy at least one software pack- 
age for each system that is ordered. 

The system itself is by no means inexpensive either. The 
minimum system costs $2,995 (display/ processor, keyboard 
and dual 5'4-inch disk drives). The 8-inch disk-based system 
costs $3,795. These don't apear to be the kind of figures an 
average computer hobbyist would spend. The user does have 
the option of supplying a separate printer, although Xerox 
offers one for $2,900. It is interesting that the higher-level in- 
formation system — the 860 — offers more and easier func- 
tionality, to boot. 

One of the most interesting capabilities of this system is 
the potential of interfacing with the Xerox Ethernet network. 
This is, essentially, a high-speed data communications net- 
work. This is done through the 8721873 Communications 
Servers. Through the 87! Interactive Communications 
Emulator, the 820 can access a host computer at another lo- 
cation too. 

As is obvious, though, all of these potentialities are aimed 
at the business, rather than the hobby, user. It is clear 
from the type of menu-driven system that is offered and from 
the lack of encouragement in programming. Of course, that 
potential is there should the user opt for the MBAS1C pack- 
age. But. it is an expensive option, much more in line with a 
business type of investment than with a consumer pur- 
chase. R-E 
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HOBBYIST 



Build Your Own 

Home Computer 

System With 

Design Kits From 

Universal Interface 

• CHOOSE FROM MANY POPULAR MICROPROCESSORS, 

• TREMENDOUS COST SAVINGS. Home construction/com 

ponents purchased directly from discount houses. 

• PERSONAL ENJOYMENT. Experience the satisfaction of con- 

structing your own versatile home computer. 

• SYSTEM FLEXIBILITY. Tailor your system to perform func- 

tions from "number crunching" to control applications with 
Ul expansion modules. 

• BASIC DESIGN KIT INCLUDES: 

Schematics for CPU, clock circuit, 4K RAM/EPROM, power 
supply, serial I/O, and front panel (includes run/stop, 
single step, memory-l/O substitute and display). 

Detailed parts list with approximate costs from suggested 
component discount houses. 

System theory of operation (includes list of ref. material). 

• EXPANSION MODULES AVAILABLE. See list on order form. 



•universal interface 

P.O. BOX 287, AUBURN, AL 36830 
Enclosed is my check or money order for the Universal Interface 
kit(s) checked below. 

BASIC KITS:(@ $15 each) 

□ 8080 Q8085 D8086 DzeO □ ZSOOO D6800 □ 68000 

EXPANSION KITS: (@ $15 each) 

□ A/D-D/A Module □ Sound Generator 

□ Parallel I/O Module □ Appliance Power Controller 

□ Address Selectable 4K RAM/PROM Module 

Name 



Address 
City 



Phone 



. State 



.Zip . 
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FOR PERSONAL COMPUTERS, FLOPPY DISKS iand. MORE Re- 
cently, hard Winchester-disks) are the most rapid and con- 
venient way to store (save) or retrieve (load) data and 
programs. 

The basic personal-computer package almost always in- 
cludes some form of cassette data-storage system. Such a 
system converts the computer's digital signals to audio tones 
that can be recorded by an ordinary, low-cost cassette-tape 
recorder. However, a cassette-based system is much slower 
than a disk-based system. Of course, "slow" is a relative 
term, but to give you an approximate idea of what we mean, an 
income tax program that seems to take forever to load from 
tape — actually VA. minutes — loads from a standard disk sys- 
tem in less than three seconds; a BASIC interpreter that takes 
over seven mintues to load from cassette tape takes about five 
seconds to load from disk. 

For those not in a particular hurry, a cassette-tape system 
often proves more than adequate, expecially when you con- 
sider that the tape system is supplied with the computer (or 
costs an additional $50 or so for the recorder), while a basic 
disk system will usually cost upwards of S500. 

But even when the time required to save and load isn't 
critical, there is still one major drawback to tape-based sys- 



If you're not in any great hurry, a cassette- 
tape operating system may be adequate; 
but for fast and efficient loading and 
saving of your programs, you'll want a disk- 
operating system. 

HERB FRIEDMAN 

terns — file handling is rather difficult. If you're running soft- 
ware that writes data to and reads data from the tape, you 
must constantly jockey the tape to find "clean" (unrecorded) 
tape tor saves, or the location of specific files to be loaded. It is 
true that some tape systems will search for particular files by 
reading the file names; but if the file is the third, fourth, or fifth 
recording on the tape, it can be frustrating to wait for the 
computer to locate and load the file, particularly when you're 
attempting to update the ftle(s) with new data. 

A disk-based mass-storage system, on the other hand, han- 
dles files much more efficiently and conveniently. Files can be 
saved to or loaded from disks very quickly. It is possible to 
acess. use, or update/modify (read and write) complete files or 
parts of files. You can also chain files, append them, and 
intersperse them. 

The precise method of handling disk files is determined by 
what's known as a DOS (Disk Operating .System), a set of 
control and utility programs that may also control the com- 
puter's peripherals. Primarily, the DOS performs housekeep- 
ing chores on the disk itself, reserving and managing the space 
on the disk and determining how the files will be accessed by 
the computer. 

The methods used to access files are either sequential- 







access, whereby a unit of stored data can be accessed only by 
reading every unit of storage that precedes it in a file (similar to 
a cassette-tape file), or random access (also known as direct 
access) whereby a block of data is accessed through a di- 
rectory located on the disk that keeps track of physical loca- 
tion of every file on the disk. 

The DOS also determines the memory requirements for 
files, controls the distribution of memory for files, regulates 
[lie execution of programs and utilities, controls the inter- 
change^ of files between peripherals, and even gets the com- 
puter up and running. 

The exact manner in which files are handled, and the types 
of utilities provided, are determined by the particular DOS 
and the computer for which it is intended, if the DOS is a 
"universal" one — like CPIM, which we'll discuss later — it 
can run on any computer using a microprocessor from the 
8080/Z80 family. If the DOS is written specifically for one type 
of computer, such as TRSDOS for Radio Shack computers, or 
HDOS for Heath/Zenith computers, it can be used only with 
those types of computers. There are many reasons for that, 
among them are the different ways the tracks on the disk are 
used, different computer memory-configurations and device 
drivers, etc. 
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WHEN A DOS IS BOOTED it generally presents a display giving a descrip- 
tion of itself and a "prompt" for the user to follow. 

Another factor that can lock a computer into a particular 
DOS is the way it "boots" the computer. In order to run, a 
computer must contain a program, but in order to load a 
program a computer must be running. It's a sort of "Catch 22" 
situation: Essentially, the computer must lift itself up by its 
own bootstraps. In many modem computers the boot program 
is in a ROM which, in turn, causes the DOS to be loaded. In 
others, the ROM has just enough "intelligence" to read a boot 
program from a disk. Then that program loads the DOS into 
the computer. 

There are major differences in the way various disk oper- 
ating-systems handle the transfer of information between 
peripherals. For example, in some computers the output to a 
printer, modem, or other devices (such as another terminal) 
is memory-mapped within the computer— the device is ac- 
cessed by routing the data to be output to a certain memory- 
address — or is available at an I/O port. Those functions are 
controlled by the computer's own internal operating system. 
(In an Apple II computer, for example, the output to the 
printer is usually through I/O port # I . ) 

In other systems, particularly CPIM and HDOS, informa- 
tion interchange is through device drivers or peripheral in- 
terpreters contained in- the disk ope rating- system. Without 
the DOS there would be no communications with or between 
peripherals, because the driver routines in those cases are 



not contained in ROM. 

Utilities are important 

In addition to taking care of file management and peripheral 
interchange, a personal -computer DOS wili include several 
other utility programs. Among the most popular utilities for 
personal -computer systems are those that permit files to be 
copied from one disk to another. And. to copy files — or even 
just to hjp a disk — it must be formatted or initialized. Thus a 
DOS must also include a utility for initializing and formatting, 
one that will make a backup copy of a disk, one that will verify 
that the data written to the disk has been recorded correctly, 
and one that will check for system errors and inform you when 
they occur. 

Because disks are extremely delicate — far more so than 
tapes — there is generally a "media test" utility to check the 
condition of the disk. That utility will either "lock-out' any 
defective tracks {by noting in the disk directory that those 
tracks should not be used by the computer), or will let the user 
know which tracks are defective so that he or she will not use 
them. 

Once a disk is in use. the DOS provides complete file- 
management, providing, among other things, a directory of all 
the files on the disk that can include a description of the file- 
type and its size and attributes, and. in some cases, password 
protection, "kill" protection, and other useful features, 

Aftermarket DOS's 

Sometimes a DOS will not have all the features required by 
a user: the solution to that problem is to use what's known as 
an aftermarket DOS. For example, consider file copying. 
Although, generally, disks can be copied using only one drive, 
some DOS's. such as TRSDOS. require the use of two drives. 
That is one of the reasons for the popularity of SEWDOS, an 
aftermarket DOS for the Radio Shack TKS-80; it permits lile 
copying with a single drive. NEW DOS also has a "screen 
print" function that lets you get a printout of whatever is 
displayed on the screen. There are other aftermarket DOS's 
offering similar, and additional, features as well as utility pro- 
grams thai can enhance existing DOS's. 

CP/M— a "universal" DOS 

Digital Research's CPIM. which is commonly taken to 
stand for Control /Vogram for Microcomputers, is intended 
for computers using an 8080, 8085, or Z80 CPU, or another 
microprocessor capable of handling the 8080 instruction set. 
Its configuration in terms of the number of disk drives and 
number and type of peripherals is determined by the computer 
that it is used with. CPIM is used by more different personal 
computers than any other DOS. It is often implied that, be- 
cause it is the most commonly used DOS, it is also "univer- 
sal" in the sense that any computer running CPjM can use any 
CPIM software. That isn't exactly the case. Each computer 
requires a CPIM specifically prepared for it. or for a similar 
"family" of computers. Once CPI M is available for a particu- 
lar computer, the machine can generally use software written 
to run under that operating system. If a particular piece of 
software cannot be used, the problem is most likely one of 
media incompatibility. 

Media limits 

CPIM, and software using it. is normally supplied on 8-inch, 
single-sided, soft-sectored, single-density disks. A number of 
software vendors, however, can provide the operating system 
and programs in a format to fit your particular system (5V4- 
inch hard-sectored, for example). There arc versions for use 
on almost every computer that can follow the 8080 instruction 
set — and even for a few that don't. 

The other major hindrance to "universality" can be the 
memory configuration of your computer. CPIM normally 
starts at memory locution IW#H (hex). Some computers, 
though, already use that location (and the ones following it) 
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FIG. 1— HOW A TYPICAL COMPUTER SYSTEM is configured. CP/M elimi- 
nates the need for the programmer to worry about the exact I/O configura- 
tion of the machine by replacing the physical I/O devices with logical 
representations. 



for their own purposes. Fortunately, customized versions of 
CPIM are available for most computers to overcome that 
problem. 

"Logical" design 

One of the problems in adapting a DOS to operate on a 
number of different machines is that the addresses of the I/O 
ports vary from machine to machine (see Fig. 1 ), CPjM solves 
that problem by not referring to specific addresses {in its 
unconfigured form), it replaces physical I/O devices with 
"logical" devices — programming representations of the 
physical devices. In effect, the DOS sees only command 
words and peripheral descriptions such as lpt (line printer), 
CON (console, or control terminal), tty (teletypewriter), ftr 
(paper-tape reader), and so on, 

CPjM has no idea where CON or lpt are located. Each 
manufacturer who takes out a license to use CPjM provides a 
BIOS (Basic /nput/Output System) that is tailored to the con- 
figuration of his computer. It is the BIOS that knows the 
hardware connections for the "logical" terms and recognizes, 
say. the command "print" and directs the data that is to be 
printed to the proper port or memory location, [f the user 
commands the DOS to copy a file from disk drive A to drive 
B, it is the BIOS that knows the I/O for the disk drives. 
Essentially, the BIOS serves as an interpreter between the 



logical commands" and the hardware. 
It is that logical structure that is primarily responsible for 
CPlM's universality, and the most important reason for its 
popularity. Here's an example that illustrates how it works: 
Assume that you are running CPIM on your system. When 
your version of CPIM runs a piece of software your BIOS will 
recognize the logical commands it contains and route data to 
the proper ports or memory addresses. If the software calls for 
an output to a printer, your own BIOS will recognize the 
logical instruction and see to it that the data goes to the 
appropriate port or address for the printer. The very same 
software can be used on another computer because its BIOS 
would provide the necessary hardware interpretations for the 
logical commands. 

Should you create your own software, the program will 
contain only the logical commands. Assuming media com- 
patability, you could give the disk to someone with a com- 
pletely different Cf/M-based computer and he would almost 
certainly be able to run the program without problems be- 
causes his BIOS would interpret them in terms of his own 
computer's operating system. 



Configuration 

Another feature that makes CPIM "universal" is its flexi- 
bility regarding the use of peripherals. Each manufacturer 
decides specifically what peripherals and interconnects will 
be available through his BIOS; those can include many that 
were not originally intended for use with CPIM. A typical 
BIOS might include drivers for a CRT terminal, teletype, line 
printer, batch processor (card reader), paper-tape punch, etc. 
Considerable leeway is allowed as to what peripheral is used 
for a specific application, and the user makes the selection 
using a "CONFIGUR" utility. Incidentally, as is typical with 
many disk operating-systems for personal computers, CPIM 
comes with many commonly used utilities, including an editor 
and assembler. 

More, more, more 

As the software for personal computers becomes more 
sophisticated— in many instances equalling or surpassing the 
quality of that for the large mainframes of just a few years 
back — DOS's will also change and become more sophisti- 
cated to make best use of that new software. Disk operating- 
systems are constantly being improved, and steadily growing 
more complex. Even the "universal" CPIM may be replaced 
by a more versatile DOS eventually, and each innovation will 
generate further innovations. Every change or addition will 
contribute to making personal computers more powerful and 
easier to use. R-E 







DOS SUPPLIERS 




While nearly 


every 


manufacturer supplies a disk-operating system for his machine, 


operating systems are also available from marry Independent suppliers. The following is 


a partial listing of those suppliers. 




ALTERNATE SOURCE 




LOGICAL SYSTEMS INC. 


PHASE ONE SYSTEMS 


1806 Ada Street 




Mequon.WI 53092 


770 Edgewater Drive, Suite 830 


Lansing, Ml 48910 




MICRO SYSTEMS SOFTWARE, INC. 


Oakland, CA 94621 


APPARAT, INC 

4401 S. Tamarac Parkway 
Denver, CO 80237 




5846 Funston Street 
Hollywood, FL 33023 


SOFTWARE DYNAMICS 

2111 W. Crescent 


DIGITAL RESEARCH 




MICRO MIKE'S INC. 


Anaheim, CA 92301 


PO Box 579 




905 S. Buchanan 




Pacific Grove, CA 93950 




Amarilto,TX79101 


TECHNICAL SYSTEMS 


DYNAMIC MICROPROCESSOR 




MIDWEST SCIENTIFIC 


CONSULTANTS, INC. 


ASSOCIATES 




INSTRUMENTS, INC. 


Box 2570 


545 Fifth Avenue, Suite 1400 




220 W. Cedar 


1208 Kent Avenue 


New York, NY 10017 




Olathe, KS 66061 


West Lafayette. IN 47906 
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REM********* f *********************** t* t* t* *********** t**** 1 
REN — SUBROUTINE TO PRINT SECTION HEADING! 

REH — CLEAR SCREEN! 
9500 PRINT ERASE* ! CURSOR* -IN. CURSORZZf 1 , 1 ) 

REH — PRINT CUSTOHFR tNFD 1 SECTION TITLE! 
PRINT TODAYS. DAT( ti I AH (I INE.LENI- \ 

LEN(LEFT*<CI!5I(]N1K*. IS)) ) tl.EFTX CUSTOMER* . 15) 
DUHMYX-FN.NESSAtilH T I II H. I .0 . 129l TRUEX.O. 1 > 

RETURN 

RE M******************»******************* *************** *****! 

REill»lil«t.i.n.lmit.i.!.«M.t»..iii"t>t tilttxi 

REM -- ADD RECORD TO HtSIOKY I HI i 

REN — OPEN HIStllKY HATCH f- HE IF NECESSARY! 
9400 IF END «1! THEN VAO% 

IF NOT HISIIIKY.HAICH.IIHNI II!! THEN \ 

HISTORY. DAI LT I. (1PLNFD):- FRIIIX S\ 

TEHP*^"A! Ml A'.il . HUM I [Ml lit CUIST.BAT" 

CF-FN TFMF'J A!! J I t\ 

HUMMYIiFN.FUFKl I rO, II MP*) !\ 

GOTO 9410 \ 
ELSE \ 

GOTO 9410 

REM — HERE TO CREATE BATCH FILE! 
940S CREATE ■ A! "+LAST .CUSTOHERtT "HrST . BA t • AS 11 

REM — HERE TO CONTINUE PROCESSING! 
9410 PRINT *il» V 

TRANS. DATE*. \ 
FIELD.INF0*{1>. \ 
TRANSACT I GNX. \ 
TRAIL* 

RETURN 

BLfl********** I.H.l.Mt»..t«i>t<ll.(lt.,.mtI *************** 
REN*********************************** **************** ********* 

REH — ADD RECORD TO INVOICE FILE! 

REH — OPEN INVOICE BATCH FILE IF NECESSARY1 
9700 IF END »10 THEN 9705 

IF NOT INVOICE. BATCH. OPENED* THEN \ 

INVOICE. DA TCH.OPENED)(=TRU.E)[ t\ 
LINE.ITEMSj:=0 !\ 
OPEN "AIINDOICE.BAT- AS 10 !\ 
DUMHYIaFN.EGFSUO.O.'AilNVOICE.BBT" ) IV 
GOTO 9710 \ 
ELSE GOTO 9710 

REH -- HERE TO CREATE INUOICE BATCH FILE! 
9705 CREATE "AtINVDICE.BAT' AS 10 

REM — HERE TO CONTINUE PROCESSING! 
9710 LINE.ITEHSSI-LINE.ITEHS2 + 1 

REM — IF 1ST LINE ITEM ON THIS INVOICE THEN PRINT DATE 
REM — 1 CUSTOMER NAME! 
IF LINE.ITEMS%=1 THEN \ 

PRINT * 1 i T ODAYS . DATE* . LAST. CU 5T0HER * 

REM — NEXT ADD LINE ITEH DATA! 

TEMP"VAL ! FIELD. INFO* HI) *YAL (FIELD . INFO* (A ) ) 

IF VAL(RlSHT*(FIELD.INFO*(2) ,2)) <- FLOAT (CUT. OFF I) THEN \ 

TENP=FN. ROUND (TEHP». 01) \ 
ELSE \ 

TENP=FN . ROUND ( TEHPJFACTOR . . 01 > 
PRINT *10f \ 

FIELD. INF0K1), V REM — LOT t 

INUOICE. DESCRIPTION*. \ 

FN. ROUND (VAL( FIELD. rNFG«(3> > *WAL < FIELD. INFG* (4> > . .01), 

TEMP. \ REM ~ STORAGE PRICE 

UAL(FIELD.INF0*(4) >. \ REM — QUANTITY 

FIELB.INF0«<3) . \ REM — ITEH TYPE 

FN. ROUND< EXTRA. LABOR.. 01). \ REM — EXTRA LABOR 

EXTRA. LABOR*. \ 

RECEIPT* 

REM — IF FULL INUOICE THEN PREPARE FOR NEU ONE! 
IF LINE.ITEHSX-7 THEN \ 

LINE.ITEMSI=0 !N 

PRINT tlOi ■**" 

RETURN 

REH******************* ******************************** ********* 

RE H************ *************************** ********************* 
REM — ENTER THIS ROUTINE TO DO SPECIAL PROCESSING FOR 
REM — LOT'S DATA! 

REM — DISPATCH TO THE SPECIAL ROUTINE! 
IINCLUDE B1FRGCESS 

REM***** **************************** **************** *********** 
RE Mttttt******************************************** *********** 
REH — OPEN FILE ROUTINF! 

REH — FIRST SET IF INITIALIZATION FILE EXISTS! 
9900 IF NOT FN.OPEN.F II FZ<1. 'B ! INI TIAL.FIL- .0) THEN 9910 

REM — OK. Fill EXISTS SO LETS 



SO 



Besides coming with an operating system, your computer 
also contains a programming language called BASIC (Be- 
ginners' All-purpose .Symbolic /nst ruction Code). The 
original version of BASIC was developed at Dartmouth Uni- 
versity in 1963 by Professors J. G. Kemeny and T.E. Kurtz to 
allow students to program computers easily. It was what's 
known as an interpreted language, as opposed to most com- 
puter languages of the day, which were compiled (more 
about that later). 

Serious programmers tended to look down on B ASIC- 
while it was easy to use, it was quite inefficient for their pur- 
poses. The arrival of small computers change that. 

The first personal computers required all data to be 
entered in binary form through toggle or paddle switches. 
The I MSA I computer, shown in Fig. I , was such a machine. 
As you can imagine, it was extremely difficult to accomplish 
anything of practical value using the switches to enter data 
and the LED's to read it in binary form. A practical program- 
ming language was needed. 

The first BASIC for personal computers was Tiny BASIC, 
which occupied only a couple of thousand bytes of memory 
(memory was very expensive in those days — 4K cost about 
$250.00). That Tiny BASIC, a subset of the original Dart- 
mouth BASIC, was refined and expanded in a series of articles 
and forums in Dr. Dobb's Journal of Computer Calhtheics & 
Orthodontia. 

The first "full-blown" BASIC was known as Altair BASIC, 
because il was written for use on a computer known as the 
Altair. It occupied 8K of memory, and was loaded into the 
computer from a cassette, taking several minutes to load. It 
was created by a company called Microsoft, 

In those early days, each computer manufacturer supplied 
its own BASIC. Among the early BASIC'S for microcom- 
puters were a 4K (and later 8K) BASIC for the SWTP (South- 
west Technical /Products) 6800, a BASIC for Processor Tech- 
nology's SOL, known as "BASC5" and occupying a little 
under 6K. (later — much later — followed by an "Extended 
BASIC" that required about 16K) and Northstar BASIC, on 
disk, for Northstar's Horizon computer. Finally there was a 
language called MBASIC for Microsoft. It was really the 
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FIG. 1— AN EARLY PERSONAL COMPUTER, all data had to be entered 
manually, and In binary form, on this IMSAI computer. 



Altair BASIC, but was usable on other computers with the 
appropriate operating systems. 

BASIC'S got larger and more sophisticated, but there were 
still problems. Each version of the language was tailored 
either to a particular computer and operating system or to a 
particular microprocessor — BASIC'S were written in machine 
code (binary code using the instruction set specific to each 
microprocessor— the 8080, 6800, or 6502). There was no 
compatibility; BASIC for one computer would run only on 
that computer and, even then, ail of the elements of the rest 
of the system had to be just right; a BASIC recorded on cas- 
sette using the Kansas City Standard could not be loaded 
into a system that used the Tarbell Standard. BASIC was 
evolving, but things were still a mess. 

Even worse was the fact that what software (programs) 
existed had been created using a specific version of BASIC. 
A program, good or bad, could almost always be run on only- 
one type of computer. 

Getting it together 

Finally the day arrived when the all-in-one computer made 
its debut. Among the first of those computers were the PET, 
the early OS I computers, the Apple 11, and the original Radio 
Shack TRS-80. 

Typically, those computers included a keyboard, cassette 
interface, a built-in video display (in the case of the PET) or 
output for a video monitor (which could also be used to 
modulate an RF carrier and be fed to an ordinary TV receiver) 
and — most significantly — BASIC in ROM. 

That meant that you could go out and buy a computer, 
connect it to a monitor or TV set, turn it on, and be ready to 
program in BASIC right away. What a revolution! 

Interestingly enough, many of the BASIC'S in ROM came 
from the same source — Microsoft, the company that had 
created the original Altair BASIC Sometimes the BASIC 
was clearly identified as coming from Microsoft and some- 
times, for one reason or another, its origin was obscured. 

Of course, each version of the language would run only on 
the computer it was designed for, due to specifications set 
forth by the computer manufacturer, the microprocessor 
(CPU) used, and the graphic and color capabilities of the 
computer, if any, A program written in BASIC for one com- 
puter would not run on another, even though the language in 
which it was written had originated from the same company. 

To help cope with the proliferation of BASIC'S, a book 
called The BASIC Handbook was put together by David A. 
Lien. It was (and still is) a cross-reference of BASIC state- 
ments and commands. The book allows you to "translate" a 
program written in one version of BASIC into a different ver- 
sion and proved especially handy when a program listing was 
published that you wanted to use but could not, directly, be- 
cause it was written for a computer other than your own. 

Despite the many different variations of BASIC abounding, 
the fact that Microsoft was responsible for many of them was 
an important step toward standardization. 

Floppy disks 

What probably made "universal" software possible was 
the floppy-disk drive. Originally developed by IBM in the 
1960's, floppy-disk drives, while considerably more expen- 
sive than cassette recorders, quickly found favor among 
serious small -computer users. 

They offered speed (a program that might take several 
minutes to load from cassette could be loaded in a couple of 
seconds from disk) and convenience. Instead of trying to 
locate a program manually on a cassette, or having to main- 
tain a vast library of cassettes, each holding one program, the 
floppy disk, together with its DOS (Disk Operating System) 
made it possible for the user to simply request a particular 
program and, within seconds, the DOS would locate it on the 
disk — wherever it might be stored— -and load it into the 
computer. Programming languages, too, could be stored on 
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disks. 

Disks have other advantages, too. Almost any business 
program requires that files consisting of names, addresses, 
inventory items, accounting figures, etc,, be maintained and 
updated. Trying to perform file maintenance using cassettes 
was extremely time-consuming— and risky. Each time a file 
was changed— even by only one item — it had to be completely 
rewritten on cassette. That was not only time-consuming, 
but also potentially dangerous, since if procedures were not 
followed carefully, the old file — and sometimes the new 
one — could be lost forever. File handling on disk was effort- 
less; simply load in the old file, modify it, and save it on the 
disk under a slightly different name — perhaps keyed to the 
date. Both files would be readily available should either of 
them be needed. 

Disks could hold a large amount of information — be it pro- 
gram, file, or language — that could be called up nearly in- 
stantaneously. 

Enter CP/M 

As with everything else in the early small-computer world, 
each disk operating-system was incompatible with any of the 
others. Then, in 1973, came a DOS that changed things 
completely. 

That operating system was CP/M {usually taken to stand 
for "Control .Program for Microcomputers'"), developed by 
Gary Kildall, who formed a company called Digital Research. 
CP/M was a disk-operating system that could be used on any 
8080 or Z80-based computer. It was designed so that it could 
be modified (by anyone who could interpret the six manuals 
that came with it) to use any computer's I/O (/nput/Output) 
scheme. It was the universal DOS! {It has proven so popular 
that even computers that do not use CPU's belonging to the 
8080/Z80 family — such as the Apple II, which uses a 6502 — 
can now use it after certain hardware, modifications have 
been made.) 

With CP/M, and a "standard" BASIC, a program could be 
written on one type of computer, and run with little or no 
modification on any number of others. That was a giant step 
toward making good business software available to a large 
number of users at a reasonable price. 

A separate article in this section discusses CP/M, and a 
description of its characteristics will be found there. 

A standard BASIC 

While Microsoft was developing BASIC'S to be implanted 
in ROM for use in "plug-in-and-run" personal computers, it, 
and other companies, were developing versions of BASIC 
that were specifically designed to operate with CP/M. One of 
those companies was Software Systems, which created 
CBASIC (later revised to CBASIC 2, now itself known as 
"CBASIC"). 

CBASIC, which can be run on any CP/M system, brought 
to the world of small computers many of the features of 
languages that ran on the larger computers many businesses 
wanted to get away from. In fact, it was designed specifically 
with business applications in mind. 

Programmers who used to scream for microcomputer ver- 
sion of FORTRAN and COBOL— high-level languages with 
which they were familiar — soon discovered that CBASIC 
and its relatives could do the job for them. While microcom- 
puter versions of FORTRAN and COBOL are available, 
they never attained the popularity that was expected of them. 

One major advantage tht CBASIC has over the BASIC'S 
that come with most persona! computers is the fact that it is 
compiled rather than interpreted, and consequently runs 
much more quickly. 

By analogy, running an interpreted program is similar to 
your having to relearn the rules of multiplication from 
scratch each time you have to multiply two numbers. A com- 
piled program, on the other hand, is like doing multiplication 
the way you normally do after having learned the rules— you 



just do it without thinking about it. As you can imagine, that 
speeds things up considerably. 

A CBASIC program is written in two steps. The first is the 
creation of the source program, which looks more or less like 
any other BASIC program — with the exception that line 
numbers do not have to be used unless they are necessary to 
identify certain sections of the program. 

The source program is then compiled — it's "boiled down" 
to a series of machine-language instructions which become 
known as the intermediate file. To protect their investment 
of time and knowledge, programmers usually sell their pro- 
grams in intermediate form; while it's easy to understand 
(and modify) a source program, an intermediate file can only 
be run... the computer can understand it, but the curious 
human cannot. 

The intermediate file is run with the aid of what's known as 
a run-time program. Without that program it's useless. 

Programming in a compiled language is more difficult than 
working with an interpreted one. If the program is compiled 
and there is an error, correction is not simply a matter of 
editing or rewriting the incorrect line(s). Instead, the original 
source program must be edited, and then recompiled. Corn- 
pi ted -language programming and debugging can be more 
time-consuming than writing an interpreted-BASIC program; 
but the speed and efficiency resulting from a compiled 
language, such as CBASIC, more than makes up for that. 
And, you, as the end user of a software package, benefit 
without having to program at all. 

Recently, a language called CB-80 was released. It is es- 
sentially compatible with CBASIC. but offers certain ad- 
vantages to both the programmer and the end-user. (Note: 
Botli CBASIC and CB-80 are now supplied by Digital Research.) 

Among its features is a linking capability that allows pro- 
grams to be written as a series of modules. Those modules 
ran be easily combined to form complex programs and, in 
addition, allow infrequently used modules to remain on disk 
until called for. which means that more computer memory- 
space is available for data. 

It also can handle (like CBASIC) extremely large num- 
bers — up to 14 significant digits — which makes it valuable for 
accounting purposes. 

A final took 

A final (as of the time of writing) development is the arrival 
of program generators. They can generate BASIC programs 
without your having to know anything about formal program- 
ming. One such program is "The Last One," from D,J, 'AT 
Systems, Ltd. 

The program takes the shape of a flowchart: "First do this, 
then do that, but if this results in something special, then 
don't do that, but do something else." 

It allows you to create your own programs in the BASIC 
you normally use on your system simply by responding to a 
series of questions presented on your video terminal. A 
"menu" of choices; or opportunities for you to indicate your 
own categories, title headings, and other items or operations 
to be performed, lets you create your own program in BASIC 
without even knowing how to program. 

How that affects you 

After you bought your computer, and decided to use it for 
business or serious at-home use, you almost certainly ran 
into the problem of finding software that would do what you 
wanted. In a few cases, if you were lucky, you found a pro- 
gram written specifically for your machine that served your 
purposes; in most cases you probably did not. 

However, with CP/M, and with BASIC'S far more highly 
developed than the original from Dartmouth (and the trun- 
cated versions of that one for the first personal computers), 
you now can choose from a wide variety of programs that 
will run under a language you can load into your computer 
and do precisely the job you want. R-E 
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Word Processing 




Writing, and editing, can be a lot easier with one of these 
word-processing programs. Some wilt even check your spelling! 






HERB FRIEDMAN 



A COMPUTER DOES NOT REALLY 

know, nor does it care, 
whether the signals racing 
through its circuits represent 
calculations, data, graphics, or 
words, A computer will do 
what it is instructed to do by 
its programming. If the soft- 
ware tells it to allow the crea- 
tion of character strings — that 
is, words — and how to 
manipulate them for editing, 
revision, organization, and, fi- 
nally, printing, it will do just 
that. 

As a genera) rule of thumb, 
if the computer is programmed 
specifically to manipulate 
words in any manner we say 
the computer is functioning as 
a "word processor," 

In actual fact, while the term 
"word processing" was origi- 
nally understood to mean the 
preparation of documents, for 
the modern personal computer 
it has come to hve a more flexi- 
ble meaning, and the word- 
processing software available 

for personal computers encompasses a wide range of applica- 
tions. About the only limitation to the features available in 
word-processing software is price — the greater the number of 
features, the more you will have to pay for your software. 

Line-oriented editors 

The simplest — and least expensive — form of word proces- 
sor is the so-called "line-oriented editor." some version of 
which is often supplied as part of the computer's operating 
software, or in an editor/assembler package. In a line-oriented 
editor, each line of text, data, etc. in the file is displayed along 
with a tine number. Modification of the "test" is done by 
referring to the line number. To rearrange the text line-by- 
line the user actually operates on the line numbers. To add or 
delete characters, strings, etc., instructions are entered 
referenced to specific line numbers. 

It's a cumbersome method that works with modest ef- 
ficiency when editing assembly-language programs, and can 
be used — when nothing else is available—to edit text. Given 
enough time, one can create, edit, and revise text with a line 
editor. If the final, edited, version displayed on a CRT 
terminal is fed to a printer, the output resembles the CRT 
display — with or without the line reference-numbers, as 
determined by the user. If a printing terminal is used for 
editing, the printout will resemble the original input, less the 
line numbers. 




Full-screen editors 

Editing files using a CRT 
terminal is handled more 
conveniently with something 
called a "full-screen editor" — 
software that allows the user to 
work directly on any portion of 
the screen display. With a 
screen editor it's no longer 
necessary to refer to a spe- 
cific line number. The full- 
screen editor permits the user 
to make modifications to the 
text anywhere on the screen, 
starting at the position of the 
cursor (the square or underline 
on the display that indicates 
that "you are here"). The 
cursor can be positioned any- 
where on the screen and the 
user can insert single char- 
acters or strings— words, sent- 
ences, phrases, and 
paragraphs— at that point. He 
can change data at the cursor 
position or delete forward or 
backward from the cursor- 
position by word, by line, to 
the end of the text, and so on. 
In the more advanced full-screen editors, the user has total 
control over line and page movements, and in the "full- 
blown" screen editors such as VEDFT, the user can customize 
the keyboard for specific single-key commands. For ex- 
ample, a Heathkit/Zenith H-19 terminal can be customized 
so that the blue key is back TAB, while the "F," and "P," 
keys can provide different indentations. Advanced screen- 
editors are almost a necessity when editing large data-files or 
formatted data that extends for hundreds of lines, or for the 
structured programs of Pascal and FORTRAN. They can be 
edited without a full-screen editor, but the process can seem 
to take forever. 

Both line and full-screen editors can be memory- or disk- 
oriented. A memory -oriented editor retains everything in 
memory until the data is dumped deliberately to the storage 
medium. When the memory is full the user must do that, or 
lose whatever is input after the memory is full. (The editor 
will generally warn him when that situation is about to arise.) 
Disk-oriented editors read and write a specific number of 
lines of screen display, or the contents of a specific amount 
of memory, to disk at a time. A disk-oriented system works a 
little slower when macros (large quantities of data considered 
as a whole, but made up of separate entities such as individual 
lines) are being written continuously, and it can be slow 
when you want to scroll back through previously written 
macros, but it does permit continuous creation or editing of 



> 



S3 



u 

z 
o 

CE 
K 
O 
LU 
_l 
HI 

I 

o 

D 
< 

rr 
S4 



documents larger than the computer's memory can hold. The 
producer of an editor generally specifies the minimum 
amount of RAM required to use his software and approxi- 
mately how much data or text can be stored. He may_ also 
indicate how much memory will be used before a macro is 
written to the disk. 

Output formatting 

A significant difference between software described as 
"editors" and "word processors" is output formatting: how 
the text, data, etc.. appears in its final, printed, form. For 
basic line-oriented editors, the printout is exactly the same as 
for an ordinary file. If you want a space between lines you 
must imbed a carriage return (cr) or linefeed (lf), or both, 
within the file. If you want indentation you must imbed 
indents within the lines. {But as stated earlier, that's slow.) 

Full-screen editors often permit formatting of the screen 
display, thereby allowing the software to step the cursor to 
the proper position for data entry. An ordinary screen-editor, 
however, has no provision for formatting the output to the 
printer. Depending on the editor, the output of the printer 
might be a straight line-by-line printout, or. possibly, con- 
tinuous copy with the end of each line wrapping around to 
the next line. The printed output of a screen editor usually 
bears no resemblance to what was created on the screen of 
the CRT. 

To permit formatting — that is, to specify the line and para- 
graph spacing, paragraph indenting, margin size, etc. — of the 
printout of some of the less-expensive text and screen editors, 
a special utility program called a "print formatter," or simply 
a "formatter," is usually available. 

If you are budget-minded, you need not spend funds for 
printer software if it isn't required. The lack of print for- 
matting should never be assumed to imply inferior software 
quality. Print formatting, which often includes a selection of 
drivers for a variety of printers, is expensive — often repre- 
senting several hundred dollars of the price of good word- 
processing software — and if you don't need formatting there's 
no reason why you should spend money for it. For example, 
Wordmaster, a video text-editor, sells for about $99.00. It 
has many of the capabilities of WordStar, which many con- 
sider to be the most powerful of the word processors; but 
that program carries a price tag of $395.00. If you don't re- 
quire hard copy (a printout), but need screen formatting and 
other word-processing features, Wordmaster may prove 
more than adequate, and save you a considerable amount of 
money. 

Print formatting 

The appearance of the final product is what word processing 
is really all about. Precisely what a word processor is supposed 
to do depends on who is describing it. The commercial, and 
generally expensive, word processors of the 1970's from 
companies such as IBM and Xerox were basically intended 
for the preparation of letters and similar documents by 
skilled typists. Many "processors" in the $8000 to $13,000 
price range lacked a CRT: they weren't much more than elec- 
tronic typewriters with memory, and the typist composed di- 
rectly on a sheet of paper. (One could say he or she used a 
"printing terminal.") Now. just a couple of years into the 
I980's, we find that the modern personal-computer can far 
outperform the commercial word-processing machines of the 
mid 1970's. 

Word processors for personal computers 

Personal -computer word processing got its start in 1977. 
which Michael Shrayer introduced a program called The Elec- 
tric Pencil. Eventually there were over 40 different versions 
of the program, configured for different video-display boards, 
cassette interfaces, disk operating-systems, printers, etc. 

Several versions were produced for Radio-Shack's TRS- 
80, and proved immensely popular. The original TRS-80 could 



output both upper- and lower-case characters to a printer, 
but its video display had only upper-case capability. How- 
ever, a simple modification that cost less than $10, and which 
was described in The Electric Pencil's documentation, could 
force the CRT to display both upper and lower case, and 
provide a keyboard control key (required by the program). 
Shrayer' s program provided the software to display upper 
and lower case with the proper shift sequence, and drivers 
for both parallel and serial printers. The program even pro- 
vided for underscore (on printers that couid backspace, such 
as some S electrics). 

The cassette-based software provided just about all the 
editing features common to commercial word-processors of 
its day: insertion and deletion of characters, words or lines, 
block-move, string search, search-and-replace, extensive 
printer formatting — including right-hand justification — and 
tape storage. A disk version provided disk files and a disk 
directory. The Electric Pencil was a software "heavyweight" 
by the word-processing standards of its time. A program 
similar to The Electric Pencil, EasyWriter, was created for 
the Apple II computer, and has also been adapted to run on 
IBM's Personal Computer. 

Though the TRS-80 wasn't really intended for word pro- 
cessing — among other things it lacks an underscore — Radio 
Shack wasn't going to let almost a quarter-million TRS-80 
owners go somewhere else for software, so it introduced 
SCRIPSTT, a $29.95 cassette-based word processor that 
many consider one of the easiest, most convenient systems 
to use. 




DESIGNED FOR USE with Radio Shacfc's TRS-80 computer, SCRIPStT offers 
the features of 3 word processor at a budget price. 



SCRIPSTT differs from most other word-processing soft- 
ware in that it is organized for direct composition by an 
author rather than for the preparation of documents. All 
functions — create, edit, revise, insert, paragraph/phrase 
move, word and block interchange, and others — are per- 
formed in one operating mode. When a document is saved on 
disk or cassette the new or revised work — the last effort — is 



WORD-PROCESSING PROGRAM SUPPLIERS 

Word-processing programs are available from both equipment manufacturers and in- 
dependent software suppliers. To help you find the proper program for you, a few of 
those independent suppliers are listed below. 



ASTRO-STAR ENTERPRISES 

5905 Stone Hill Drive 
Rocklin, CA 95677 

BILLS MICRO SERVICES 

210 S. Kenilworth 
Oak Park. IL 60302 

CHARLES MANN AND ASSOCIATES 

7594 San Remo Trail 
Yucca Valley. CA 92284 

COGNITIVE PRODUCTS 

PO Box 2592 
Chapel Hill, NC 27514 

COMPCO 

8705 North Port Washington Road 
Milwaukee. Wl 53217 

COMPLETE BUSINESS SERVICES 

90 West Center Street 
Logan. UT 84321 

COMPUSOCO 

26251 Via Roble 

PO Box 2325 

Mission Vtejo, CA 92690 

COMPUTER BUGS 

PO Box 789 

Boynton Beach, FL 33435 

COMPUTERWARE 
1512 Encinatas Blvd. 
Box 668 
Encinatas, CA 92024 

COMPUVIEW PRODUCTS, INC. 

618 Louise 

Ann Arbor, Ml 48103 



CORNUCOPIA SOFTWARE 

PO Box 5028 

Walnut Creek, CA 94596 

CREATIVE SOFTWARE 

PO Box 4030 

Mountain View, CA 94040 

DATA STRATEGIES, INC. 

PO Box 178446 
San Diego. CA 92117 

DUANE BR1STOW 

Route 3 

Albany, KY 42602 

FMG CORPORATION 

5280 Trail Lake Drive 
Ft. Worth, TX 16020 

HAYDEN BOOK COMPANY 

50 Essex Street 
Rochelle Park. NJ 07622 

HEXAGON SYSTEMS 

PO Box 397, Station A 
Vancouver, B.C.. Canada V6C 2N2 

INNOVATIVE SOFTWARE 
APPLICATIONS 

260 Sheridan Avenue, Suite 300 
Palo Alto, CA 94306 

INTERACTIVE MICROWARE, INC. 

PO Box 771 

State College. PA 16801 

MARK OF THE UNICORN 
PO Box 423 
Arlington. MA 02174 



MICRO PRO 

1299 4th Street, Suite 400 
San Rafael. CA 94901 

MIDWEST SCIENTIFIC 
INSTRUMENTS, INC. 

220 W, Cedar 
O lathe. KS 66061 

MONUMENT COMPUTER SERVICE 

PO Box 603 
Village Data Center 
Joshua Tree, CA 92252 

THE MUSE COMPANY 

330 North Charles Street 
Baltimore, MD 21201 

OM1KRON 

1127 Hearst Street 
Berkley, CA 94702 

PROFESSIONAL SOFTWARE, INC. 

1666 Crescent Road 
Needham, MA 0194 

SMALL BUSINESS APPLICATIONS 

3220 Louisiana Street 
Houston. TX 77006 

SMALL SYSTEMS SOFTWARE 

PO Box 366 

Newbury Park, CA 91320 

SOFTWARE WORKS 

8369 Vickers 

San Diego. CA92111 

THORPE DATA SYSTEMS INC. 
22968 Victory Blvd. 
Woodland Hills, CA 91367 



automatically saved under its original title. If, using the disk 
version, the revised work is saved in place of the original, a 
series of files representing earlier versions can be avoided, 
and disk storage-space conserved. 

Commands for virtually any type of print formatting — on a 
page basis — can be imbedded in the text. {It is difficult to 
format on a line-by-line basis, as might be required for busi- 
ness applications.) Also, tabulation, which might be required 
for business documents is somewhat difficult, as there are few 
"business document' format commands. £Note: The version 
of SCRIPS IT for the TRS-80 Model II is a "standard" docu- 
ment-type system suitable for business use.) 

A word-processor modifier. Acorn Software Products' 
SUPERCRIPT restructures SCRIPSIT to add many features 
that were originally left out. Those features included under- 
scoring, kerning (i.e., slashed zeroes), subscripts and super- 
scripts on printers capable of printing them, and, perhaps 
most important, drivers for virtually every possible printer, 
including both types of Selectric mechanisms available for 
personal computers. 

A few other early attempts at word processing for personal 
computers were not as successful, or as easy to use. For 
example, one word-processing system could feed upper- and 
lower-case characters to the printer, but the CRT display 
was upper-case only; a "special mark" was used to indicate 
which character displayed on the CRT screen in upper case 



would actually print as upper case. 

Then again, there was, and stiil is, the problem of screen 
size. Some CRT displays are only 40 or so characters wide. 
Few document lines are that short, so some form of 
"window" device has to be provided so the user can move 
off-screen to the right. It's a sort of a horizontal version of 
the vertical scroll. 

The popularity of The Electric Pencil and SCRIPSIT was 
just the starting point for small-computer word processors, 
and over the next few years, word-processing software was 
introduced that rivals or excels what's available for mini and 
large computers. A number of computer manufacturers intro- 
duced their own word processors, such as WordPro from 
Commodore International, for use on their PET and CBM 
machines, and AutoScribe //for the Heath/Zenith H89, 

Many "full-blown," multi-feature, word processors are 
available for computers that use the CP/M disk operating- 
system, and are also specifically structured for other com- 
puters. By "full-blown" we mean word-processing software 
that goes beyond the mere preparation of letter-type docu- 
ments and provides a means to do more than revise thoughts, 
correct errors, or format for justified printing with its flush 
left and right margins, or centered headings. 

For example. Magic Wand, which sells for a bit under 
$300, provides "spooling," which makes it possible to print 
one document while working on another. It also features 



NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS, 

DIGITAL SYSTEMS AND MORE. WITH STATE OF THE ART 

YOU 



Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that enables you to 
train for this booming field by working with 
your own production-model microcomputer. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize problems 
and solve 
them. 



Send for the full color catalog in the elec- 
tronics area of your choice -discover all the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 




We 

believe 
that training 
on production 
model equipment, 
rather than home-made learning devices, 
makes home study more exciting and rele- 
vant. That's why you'll find such gear in most 
of NTS's electronics programs. 

For instance, to learn Color TV Servicing 
you'll build and keep the 25-inch (diagonal) 
NTS/HEATH digital color TV. 

In Communications Electronics you'll be 
able to assemble and keep your own 
NTS/HEATH 2-meter FM transceiver, plus test 
equipment. 

But no matter which program you choose, 
NTS's Project Method of instruction helps you 
quickly to acquire practical know-how. 





NATIONAL 

TECHNICAL 

SCHOOLS 



l.TheNTS/RockwellAIM65 
Microcomputer A single board unit 
with on-board 20 column alphanumeric 
printer and 20 character display. A 6502-based 
unit 4K RAM, expandable. 2, The NTS/KIM-1 
Microcomputer A single board unit with 6 digit 
LED display and on-board 24 key hexadecimal 
calculator-type keyboard. A 6502 based 
microcomputer with IK RAM, expandable. 
3. The NTS/HEATH H-89 Microcomputer 
features floppy disk storage, "smart" 
video terminal, two Z80 micro- 
processors. 16K RAM memory, expand- 
able to 48K. 4. The NTS/HEATH GR- 
2001 Digital Color TV (25" diagonal) 
features specialized AGC-SYNC muting, 
filtered color and new solid-state high 
voltage tripler rectifier. 
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automatic hyphenation, will automatically stop printing at 
preselected points so the user can insert text (a name, for ex- 
ample) directly from the keyboard, can integrate data files 
into a document in the correct order, will search and replace 
either strings or data, and can be print-formatted on a line- 
by-line basis. 

A useful "extra" is a user-written "HELP" system, where- 
by a table of salutations, or introductions for specific titles or 
positions, etc., is available through a help CRT screen-menu 
selection. 

For a few dollars more, there is the previously mentioned 
WordStar, which provides additional business-oriented fea- 
tures that include decimal tabulation, whereby the decimal 
points in a column of numbers will be aligned automatically. 

Most full-blown word processors also permit formatting of 
the CRT screen so that what you see will exactly match the 
printed output. (With less-sophisticated software, the screen 
often displays the text in line-by-line order along with the 
print-format instructions. Exactly how the final copy will 
look Isn't known until its printed.) 

One of the problems with full-blown word processors is 
they have so many features, requiring so many control keys, 
that it's often necessary to make frequent reference to the 
instruction manual, or to an instruction-summary card, to 
take advantage of those features that are used infrequently. 

Some systems provide the user with small labs labelled 
with control functions to be attached to the terminal's key- 
caps. (Radio Shack initially provided a set of 15 with their 
budget-priced SCRIPS17.) Omega's full-blown VTSS80 word- 
processing system is about the ultimate in convenience, be- 
cause it provides a complete set of replacement keycaps — 
one for almost every character key on the terminal; 

Dictionaries 

One of the most useful add-on programs for a word pro- 
cessor is a piece of software called an "electronic dictionary." 
also known as an "electronic spetling-checker." There are 
presently several electronic dictionaries available for per- 
sonal computers, among them: Hexs'peU, Speilguard, and 
Mkroproof. 

An electronic dictionary contains anywhere from about 
20.000 to over 50.000 words, the entire collection being 
known as the "dictionary" (or "library"). It runs as an ex- 
ecutive (control program) for your document and checks 
each work in the document against the words stored in it. 
Each time it locates a word for which it can find no match, it 
displays the word on the CRT screen— aione or in context 
with a phrase of the text, depending on the program. 

The user decides whether the "unknown" word is spelled 
correctly or incorrectly. If the spelling is correct, he can tell 
the dictionary to "skip" (proceed with the check), or "ADD" the 
word to the dictionary list, [f the word is spelled incorrectly. 



The user can enter the correct spelling and request a 
"replacement" in the original document. If the replace- 
ment, or correct spelling, is still unknown to the dictionary, 
the user has the option of adding that word to its list. In that 
way the user builds his dictionary to correspond to his par- 
ticular vocabulary. 

For example, the version of He.xspeU that was used to 
proofread this article contains a specific computer and com- 
munications vocabulary that was built up by the author each 
time an "unknown" word was entered, using a learn com- 
mand. Another author-constructed version of He.xspeU has a 
vocabulary tailored for electronic construction-projects. 
Once you have the basic dictionary you can build any number 
of special versions. 

There are two ways in which an electronic dictionary can 
process a document, usually determined by the number of 
disk drives available. For software that requires oniy one 
disk drive, the user's document is checked rapidly against 
the dictionary and a listing of the "unknown" words is pro- 
vided, or a character in each "unknown" word is changed to 
some symbol such as the "#" or the "(« ". Regardless of 
how the "unknown" word is indicated, the user must go 
back and correct the original document through the word- 
processing software. 

An electronic dictionary for use with two disk drives runs 
the dictionary in the first drive and a copy of the original 
document in the second drive. (To avoid accidental loss of a 
document, the disk on the second drive must have enough 
free space for an "edited version" of the document.) The 
dictionary software causes the document to scroll at a fast 
reading pace on the screen: as it scrolls, an edited version of 
the document is recorded on the second drive. When the 
software locates an "unknown" word it will stop and allow 
the user to make a correction by substituting the correctly 
spelled word in the edited version, and/or add the word to 
the dictionary, or skip ahead. At the completion of the 
process, the edited version of the document contains all the 
corrections, and is automatically recorded in place of the 
original one. providing two fully corrected document files on 
the disk (one serves as a backup). 

The two-drive dictionary is much slower than the single- 
drive one. because of the continuous writing to the editcd- 
document file. However, the user ends up with a fully 
corrected document. With single drive he gets a list of "un- 
known" words faster — sometimes in less than a minute — but 
must then go back and correct the original document, so the 
total time involved is about the same. As a general rule more 
convenient. 

Among the most popular uses for a persona) computer ^ ;» 
word processor. Once you've had a taste of how easy it is to 
work with a word processor, you will find it's extremely 
difficult to go back to your typewriter. R-E 
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TRS-80" DISCOUNT 

PERSONAL COMPUTERS 

WE CARRY THE FULL 
LINE OF TRS-SOs 

MODEL II 

26-400! 64K I Drive $3279 

Ask About Hard Drives 

MODEL III 

26-1062 16K S819 

26-1066 48 K with 

2 Drives, RS232 S2049 

1M ■ TANDY CORPORATION 
FREE COPY OF WARRANTY UPON REQUEST 



MICRO 

MANAGEMENT 

SYSTEMS 

TRS-80 





BUY DIRECT 

AT WHOLESALE PRICES 
1-80O-841-O860 

COLOR COMPUTER 

26-3001 4K S3Q9 

26-3002 16K Ext. Basic $455 

26-3003 32K Ext. Basic $569 

26-3022 Color Drive #1 S498 

WRITE FOR FREE CATALOG 

MICRO MANAGEMENT 

SYSTEMS, INC. 

DEPTNO. 1 5 

Downtown Plaic Shopping Center 

IISC Second Ave. S.W. • Cairo, Georgia 31758 

912-377-7120 Ga. Phone No, 
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Data Base 



Management 



Store and retrieve data efficiently 
with a database management-system. 



HERB FRIEDMAN 






A DATABASE IS AN ELECTRONIC FILING SYSTEM. TO BE MORE 

precise, it is an electronic representation of a filing system 
such as you might find in any home or business. A database 
can represent nothing more than the electronic equivalent of 
ordinary 3x5 index cards, or it might contain every bit of 
information concerning a business or organization, and have 
the power to calculate "unknowns" from the data stored in 
the files. A database can handle all details of a business in- 
ventory, such as the accounting, the billing; it can even pre- 
pare reports, summaries, estimates, and the like, from the 
information in ihe files. It can store newspaper articles, 
magazines and books, games, even digitized pictures (photo- 
graphs). In actual fact, a database is whatever the last pro- 
grammer to write one says it is. 

No matter how little or how much information the data- 
base might contain . with very few exceptions the inherent 
"tiling" or "storage" system starts out with a base system 
that approximates the ordinary file cabinet. 

Imagine, if you will, the common office 4-drawer file 



cabinet. The cabinet itself is analogous to the personal com- 
puter. What's inside the cabinet is the database. Now there 
might be nothing more inside the cabinet than a pack of 3 x 5 
file cards, each card representing the title of an LP album you 
have recorded on cassette tape for your permanent music 
library. The primary entry on the card is the album's title: if 
there is more than one work on the record, you will have a 
list of the individual songs, arias, orchestral selections, etc., 
the catalog number you assigned, and possibly the name of 
the composer of the album or of each selection. To see what 
performances were on a particular tape you would flip through 
the cards until you came to the desired title, and then you'd 
read any individual entries. 

If you did the same thing with a computer you would be 
creating what we call a database. You could very easily write 
a BASIC program that would permit you to store each album 
title, a list of the selections on each album, and its catalog 
number. Each entry, consisting of album title, selections, 
and catalog number, is called a record in our database. Each 
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record serves as an electronic file card that functions exactly 
the same as the 3 x 5 card file did. You would enter the 
album's title into the computer and the screen would display 
a list of the selection and the catalog number. 

While it's clever and entertaining to have a computerized 
tape library, the question is k'%? If the database serves only 
as a substitute for a file card why use a computer? It's actually 
easier and faster to use a stack of 3 x 5 file cards, and they 
are certainly a lot less expensive than a computer. The truth 
is. if you can do something expeditiously with file cards, then 
there's no need to computerize it. 

But let's expand the way we catalog the music library. 
With both the hardcopy and electronic file records organized 
by album title, it's inconvenient to locate a specific album if 
you know only the name of a selection, so the 3 x 5 card file 
requires some form of cross-indexing: most likely a separate 
3x5 card for every selection, showing the album title along 
with the catalog number you assigned to the tape. That 
results in a separate 3x5 card for each and every selection, 
as well as for each album title. If you included the com- 
poser's name in your card-file system you'd be adding many 
additional file cards because each composer would require an 
individual file card listing only his or her works. Cross- 
indexing produces a lot of paper, and a lot of search-and-find 
by the user, as is well illustrated by the catalog system of any 
book library. 

It is when we step into cross-indexing that the justification 
for an electronic database can be understood. Just to main- 
tain a list of the individual albums or tapes in your collection 
we have created electronic records which are the equivalent 
of individual file cards. Now the very same program can. in 
the blink of an eye. search the individual data records for a 
specific song, catalog number, or whatever. No extra files 
are needed: the original computer data record for each album 
contains all the needed data. Rather than expand the total 
number of individual data records, we simply tell the com- 
puter what additional searches we would like to have. For 
example, instead of having the computer search out one 
selection, we might have the program search for all the 
albums that contained one or more items by a specific com- 
poser, or albums with songs having common words in their 
titles. 

While all that might sound complicated, it's really quite 
simple to do electronically. Each entry in our database record 
is called a field. The album title is a field, each separate title 
is a field, and our catalog number is a field. The computer 
simply searches all the fields for the specific data. 

As far as the computer is concerned, it does not care 
whether the data record contains information on cassette 
tape, and whether it's music or anything else. Enter in the 
data in the right order and the same program becomes a data- 
base for whatever you want. Because that type of database is 
both useful and relatively easy to write in BASIC, it quickly 
became one of the most popular database for personal com- 
puters in the form of a checkfile— a database that keeps track 
of your checks for budget analysis or income tax purposes. 
The user simply enters a list of checks for each month and 
assigns a category; such as charity, interest, fuel, medical, or 
whatever. At tax time a touch of a button can retrieve a list of 
all checks for a specific category, generally in the order they 
were entered. 

If the program has some form of SORT facility — a way to 
sort in alphabetical or numerical order — each list could be 
displayed in alphabetical order, or check-number sequence, 
or whatever order is required. In searching for a specific 
check, things like misspelled names aren't really a problem, 
because there's usually not that much data involved. Cer- 
tainly for the average user all checks in a specific category 
could be scanned on a CRT screen without much extra 
effort. 

But what happens when there is seemingly endless records 
of data, with much new data being added almost daily? As 



you probably have surmised, in our music library and per- 
sonal checkfile database we have created an electronic data- 
base very similar to the card-file system in a book library, 
only a library has thousands and thousands of individual data 
entries on individual file cards in its card catalog. It's often 
difficult enough to locate a book when you're certain of the 
precise spelling of its title or author, but what do you do 
when you're not quite certain of the exact title, or the 
spelling of an author's name? 

A simple database for a personal computer is usually un- 
forgiving: it must have the precise string of characters includ- 
ing spaces, or it returns a FILE NOT FOUND display on the 
screen. If your database is small enough you can display, as 
we've stated, all the seemingly pertinent or common data, 
but one could literally drown under the "common" data of a 
book library. To see how we handle that situation — because 
it's a ke> to the enhanced database — let's go back to our 
sample tape-library database and make some modifications 
to the software that expands its search and find feature. 

One of the things we can do is program the software to 
search by three or four characters. For example, assume our 
software searches in a "Song Title" mode for a four-char- 
acter string anywhere in a field. If we entered "Hell" the 
computer would locate the records for the songs "Hellfires", 
"Hello Sunshine", "Hello Happiness", and myriads of 
other songs starting with "Hello," because it's not that rare a 
word in songs. So we modify the software one more time to 
recognize another short string in any other string that's 
separated from the first by at least one space. We'll have the 
software search for three characters in the second string. We 
instruct the computer to search for the key "HELL SUN". 
In moments the computer puts the two key words together, 
finds the correct file, and displays on the screen: 

HELLO SUNSHINE TAPE # 135 SONGS OF THE 60's. 

Alternately, our program in an "Album Title" mode would 
accept the key "SON OF " (note the space after "of be- 
cause we need three characters — and a space is a character), 
and display: 

SONGS OF THE 60s TAPE # 135. 

As you can see, we can search on virtually any type of 
key. The partial string system we've illustrated is very 
sophisticated and is used by libraries and complex databases, 
but it is coming into common personal computer use as the 
programmers get more adept. A more common personal- 
computer key system works on complete fields, with every- 
thing spelled exactly as saved by the database. 



Storage schemes 

For personal-computer databases there are two types of 
storage schemes: in-memory. and everything else, which 
usually means a high speed retrieval device such as disk. In- 
memory schemes are almost always used for cassette-storage 
systems, and a few somewhat unsophisticated disk-based 
databases. In the in-memory database, alt the operating soft- 
ware (program) and all the data are transferred from the tape 
directly into the computer's RAM memory. All operations 
are performed directly on the data in memory— updating, 
modifications, etc.- — and the new database is then stored 
back to the tape. If it is recorded on a blank section of tape 
the user has tape versions of the old and new data. If the data 
exceeds the memory capacity of the tape, it must be broken 
into separate recordings. 

Since in the most elementary in-memory data systems, op- 
erations are performed directly in the RAM memory, any 
changes made are permanent in the sense they erase 
previously entered data. If you goof, the data is gone and 
must be reloaded from the tape. In the more advanced in- 
memory programs, a block of RAM memory is reserved as a 






DATA BASE MANAGEMENT SYSTEMS 



Database management systems are available from a number of independent sofi 
suppliers. Some of those suppliers are listed below. 



APPLE ORCHARD 
131 Highland Avenue 
Vacaville, CA 95688 

ASHTON-TATE 

3600 Wilshire Boulevard, Suite 1510 
Los Angeles, CA 90010 

BLUE LAKES COMPUTING 

3240 University Avenue 
Madison, Wl 53705 

CONDOR 

PO Box 8310 

Ann Arbor, Ml 48104 

DANA INDUSTRIES 

2612 Croddy Way 
Santa Ana, CA 92704 

HAYDEN BOOK COMPANY 

50 Essex Street 
Rochelle Park, NJ 07662 

HIGH TECHNOLOGY 

PO Box 14665 
Oklahoma City, OK 73113 

INNOVATIVE SOFTWARE 

9805 Holly 

Kansas City. MO 64114 



JINI MICRO-SYSTEMS, INC. 

PO Box 274 
Kingsbridge Station 
Riverdale, NY 10463 

UK ENTERPRISES INC. 

PO Box 10827 

St. Louis, MO 63129 

MICRO ARCHITECT 

96 Dothan Street 
Arlington. MA 02174 

MICRO DATA BASE SYSTEMS, INC. 

Box 248 
Lafayette, IN 47902 

MICRO DECISIONWARE 

4890 Rivertaend Road 
Boulder. CO 80301 

MICRO LAB 

811 Stonegate 
Highland Park, IL 60035 

MICROPRO INTERNATIONAL 
CORPORATION 

1299 4th Street 

San Rafael, CA 94901 



THE MUSE COMPANY 

330 N. Charles Street 
Baltimore, MD 21201 

PACIFIC SOFTWARE 

2608 Eighth Street 
Berkeley, CA 94701 

PERSONAL SOFTWARE 

1330 Bordeaux Drive 
Sunnyvale, CA 94086 

SOFTWARE PRODUCTS 
INTERNATIONAL 

5482 Complex Street, Suite 115 
San Diego, CA 92123 

SYSTEMS PLUS 

3975 East Baysrtore 
Palo Alto, CA 94303 

THE BOTTOM SHELF 
PO Box 49104 
Altanta, GA 30359 

UNITED SOFTWARE OF AMERICA 

750 Third Avenue 
New York, NY 10017 



temporary buffer. Data is first stored in the buffer where they 
can be manipulated, modified, or even erased. When the user 
is satisfied with the data, a PUT command (or its equivalent) 
transfers the data from the buffer to the memory, where it 
adds to. or replaces the original data. A SAVE command 
transfers the data from the memory to the cassette tape. 

Note that just to change one single datum entry the entire 
database, or at least one complete tape fiie, must be moved 
into RAM memory. 

Depending on the particular software, a disk-based data- 
base can be in-memory or random access. Generally, simpli- 
fied disk database software will be in-memory. and simply 
use the disk as a more convenient and faster storage medium. 
A more sophisticated disk database can open a specific disk 
file and search for the data, moving an image of only that 
data into memory. Alternately, it can permit updating or 
modification directly to the disk data. Also, a disk-based 
database can reference selective data entries from several 
disk Files; the software can search on one or more keys 
across multiple files and then restructure the data For a 
presentation on the CRT or as hardcopy in a specific Format. 
In essence, disk files expand the simple index-card database 
into a complex filing system, because each disk file can rep- 
resent a file folder that can be accessed independently or as a 
group, so that the data in several folders can be studied, or 
integrated into a single document. 

Using a database 

Let's look at a filing system database as it might apply to 
records for your home. If you had the hardcopy records 
stored in a file cabinet they would be located under the letter 
"H" in a folder labelled "HOME", which is a good choice 
for the name of the computer file consisting of the home 
records. Within this folder would be other folders, perhaps 
labelled: Mortgage Payments, Taxes, Assessments, Fuel, 
Utilities, Repairs, Gardening Supplies, All of those individual 



folders would be convened to data records for the computer 
database. Depending on the particular software, the database 
might be entered exactly as you would manually search 
through the file cabinet. For example, the data might be 
stored on a disc with several other databases. To access the 
house records you would call up the file HOME, which might 
produce a menu on the screen listing all the available records 
(file folders). It might appear on your screen this way: 

HOME— Make Selection 

1 -MORTGAGE PAYMENTS 

2-TAXES 

3-ASSESSMENTS 

4-FUEL 

5-UTILITIES 

6-REPAIRS 

7-GARDENiNG SUPPLIES. 

Entering the appropriate number would call up the asso- 
ciated record. Let's assume we wanted to check the fuel bill 
for last December. We would enter a "4", Next, we enter 
DECEMBER, and the screen would display the entire fuel 
record for the previous December, Similarly, we might enter 
all the winter months to get a visual picture of fuel consump- 
tion for the entire winter. 

For a picture of how property taxes were increasing we 
would enter a "2" and then key on, say, the past five years, 
1977 through 1982, and the screen would display the entire 
tax record for that period. If we had to prove we paid the 
property tax, in order to resolve a dispute with the tax 
district, we could key on the specific quarter for a given year 
and the screen would display the necessary information, in- 
cluding the number of the check used to pay each particular 
tax bill. 

If we had really extensive files — say we owned the property 
for more than 30 years — -we might break up each record into 
mini-records. For example, entering a "2" would put us into 
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Electric Power i 

Pollution, 

Spikes, 

Interference 

& Lightning 

HAZARDOUS to 

HIGH TECH EQUIPMENT!! 

Microcomputers, VTR, Hi-Fi, Lasers, 
Spectrometers are often damaged or dis- 
rupted due to Power Pollution. 

High Tech components may interact! 

Our patented ISOLATORS eliminate 
equipment interaction, curb damaging 
Power Line Spikes, Tame Lightning bursts 
& clean up interference. 

Isolated 3-prong sockets; integral Spike/ 
Lightning Suppressor, 125 V, 15 A, 1875W 
Total, 1 KW per socket. 

ISO-1 ISOLATOR. 3 Isolated Sockets; 
Quality Spike Suppression; Basic 
Protection $69.95 

lSO-3 SUPER-ISOLATOR. 3 DUAL Iso- 
lated Sockets; Suppressor; Com- 
mercial Protection $104,95 

ISO-1 7 MAGNUM ISOLATOR. 4 QUAD 
Isolated Skts; Suppressor; Labora- 
tory Grade Protection .... $181.95 

Master-Charge, Visa, American Express 

TOLL FREE ORDER DESK 1-800-225-4876 

(except AK, HI, MA, PR a Canada) 

SATISFACTION GUARANTEED! 



Electronic Specialists, Inc. 

171 South Main Street, Natick, MA 01760 
Technical & Non 800: 1 617655.1532 



CIRCLE 49 ON FRCfi INFORMATION CARD 



Computer Books 
With No Secrets 

Computers for Everybody 

Jerry Willis and Merl Miller 
This fun-to-read book covers all the 
things you should know about computers. 
If you're anxious to buy one, use one or 
just want to find out about them, read this 
book first. 
171 pages $5.95 

Small Computers for the 
Small Businessman 

Nicholas Rosa and Sharon Rosa 
If you've ever considered a computer 
for your business this is the book that will 
arm you with all the information you'll 
need to make an intelligent, cost-effective 
decision. 
331 pages $16.95 

From dilithium Press 

Yes, please send me the book(s) I have in- 
dicated. I understand that if I am not satis- 
fied I may return for full refund. 

□ Computers for Everybody $5,95 

□ Small Computers for the Small 
Businessman $16.95 

I enclose $ plus $1 to cover 

postage and handling. 

□ Please send me your free catalog. 
NAME . 



ADDRESS 



CITY, STATE, ZIP 

Mail to: re 

dilithium Press, P.O. Box 606, Beaverton. OR 97075 



the TAX records file which would pro- 
duce its own menu, which might read: 

TAX RECORDS FOR: 
A-1951 TO 1960 
B-1961 TO 1970 
C-1971 TO 1980 
D-1981 TO PRESENT 

Obviously, you can see that the con- 
cept of multiple, imbedded files can be 
applied to any complex file structure. 
The same idea applied to business 
records would give us a database that 
contained virtually all business records. 
If sufficiently large, if might easily con- 
tain individual records and systems for 
accounts payable and receivables, gen- 
eral ledger, journal, payrolls, including 
automatic calculations and tax sched- 
ules, inventory for all departments, 
job-cost analysis, and the utilities for 
maintenance and updating of the in- 
dividual files. 

As a general rule, when we get into 
the area of commercial-type files, the 
software usually contains word- or in- 
formation-processing software so that 
printed reports, documents, and pro- 
jections can be made from the data 
within the files. For example, with in- 
formation-processing software, the 
same database will generate printed 
billing and monthly reports. It can 
print automatically sales projections 
based on last week, last month, last 
year, or last decade. It can print pay- 
roll checks, W2's, and charts of ac- 
counts. Exactly how the data informa- 
tion is used and presented in a printout 
is determined by the capabilities of the 
inherent word or information-process- 
ing software. In fact, major differences 
in business-database software is often 
the information-processing and in- 
formation handling routines. 

The common mailing list can be used 
as a simplified example of what is 
meant by information processing of a 
database. The usual mailing list will 
keep a list of clients, customers, or 
whatever. It provides for maintenance 
and updating of the list, and sorting on 
any key: names in alphabetical order, 
addresses by zip code or street num- 
ber, even by the number of persons 
living at an address if that information 
is included in the data record. The 
normal hardcopy software for per- 
sonal-computer mailing lists wiil pro- 
vide a printout of the list on a sheet of 
paper or on standard pre-pasted mail- 
ing labels. 

If the very same database also con- 
tains an information processor, it will 
merge in the names and addresses into 
prepared text or documents. That is 
how computers produce personalized 
form letters such as: 

Dear Mr. Jonas: 

We're happy to inform you and Mrs. 



Jones of Anyplace, U.S.A., that you 
and your children Robert and Jane 
have won a free trip on the first 
public space shuttle trip to Astro 
Station Number 12. 



The original form-letter text might 
have appeared this way: 

Dear Mr. N: 

We're happy to inform you and Mrs. 
>N of >T, >S, that you and your 
children >B and >G have won a 
free trip on the first public space 
shuttle trip to Astro Station Number 
12. 

When the database information-pro- 
cessing software runs the letter text, it 
searches the data record for a surname 
to plug in at >N, a town for >T, a 
state for >S, a boy's name(s) for >B 
and a girls namefs) for > G, Each time 
it prints a letter, it searches for the 
appropriate information from each data 
record. On a previous preparation sort, 
only the records that indicated married 
couples with children might have been 
selected for processing. 

The same type of information pro- 
cessor works with the enhanced data- 
bases, only instead of preparing just 
mailing labels or form letters it can be 
used to create estimates, reports, sum- 
maries, and the like. The information- 
processing software might take daily 
totals {of anything) and prepare weekly 
or monthly summaries, even projec- 
tions if accessed to some form of 
spread -sheet program. As a general 
rule, the more sophisticated the data- 
base the greater the number of enhance- 
ments that permit the data to be 
crunched into reports, projections, and 
the tike; even as a modifications for 
data in other records. 

Dial-up databases 

While personal-computer databases 
concern themselves primarily with 
cataloging, business data, and mailing 
lists, at present, there are many dif- 
ferent types of databases available to 
users of personal computers through 
the time-sharing services such as 
MicroNet, CompuServe and The Source. 

Just to mention a few typical ex- 
amples, there are the DOW Jones 
Stock and financial reports, feature 
articles from the New York Times 
{among other newspapers), even fea- 
ture stories from the news services 
and, ..well, just about anything that 
someone would want to read about, 
and would pay a reasonable price to 
use... can and will be put into ;t general - 
access database. The important thing to 
bear in mind is: If it's in a general- 
access database, it can probably be 
downloaded into your personal com- 
puter for use at your convenience. R-E 
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Compact enough to fit under an airplane 
seat, the Heathkit IO-3220 represents out- 
standing value in its class. Weighing only 
16 pounds, the IO-3220 is designed for field 
service troubleshooters who need a light, 
portable battery-operated scope for use 
where AC power is not available. 

Dual-trace versatility: The IO-3220 allows you to com- 
pare two different signals simultaneously- to make input/' 
output comparisons, check phase relationships and 
accomplish other complex measurements. Algebraic 
functions add versatility. 

Special invert display function: Enables you to com- 
pare two waveforms that are nearly 180 degrees out of 
phase- by inverting one of the waveforms. 



FREE CATALOG 

Complete details on Heathkit oscilloscopes 
- and nearly 400 other electronic kits for your 
home, work or pleasure - are in the new 
Heathkit catalog. Send the coupon at right 
for yours today, or pick one up at any of the 
65 convenient Heathkit Electronic Centers" ' 
located throughout the U.S. and Canada. 
If coupon is missing, write Heath Co., Dept. 
020-886. Benton Harbor, Ml 49022. 





X-Y inputs for Lissajous measurements: 

Feed two separate input signals to the 10-3220. 

Wide DC-20 MHz bandwidth: The IO-3220 
can measure a very wide range of input signals. 

Outstanding sensitivity: Vertical signals as 
low as 2 millivolts can be accurately measured 
by the very sensitive IO3220. Accuracy is as 

high as 3 percent (from 20-30 deg. C), on both vertical 

and horizontal measurements. 

Save more than 30% when you build it yourself: The 

10-3220 Portable 20 MHz Oscilloscope Kit is value-priced 
at just $689.95.* 

Easy to build: Thorough Heathkit assembly manuals 
take you step- by-step, from unpacking to final plug-in. 
Anyone can do it. And experienced service techs are just 
a phone call away, to help you during building or servicing. 
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MAIL TO: Heath Company, Dept. 020-886 
Benton Harbor, Ml 49022 

!_l YES, Please send me your free Heathkit Catalog 
I'm not currently receiving your catalog. 

Name 



Heathkit 



• Mail Order. FOB, Benton Harbor. Ml. 

Also available assembled, mail order priced a) $995.00. F.O.B, Prices, specifications 
and product availability subject to change without notice. ' ' See the white pages of 
your telephone book for the Heathkit Electronic Center nearest you. Heathkit Elec- 
tronic Centers in the U.S. are operated by Veritechnology Electronics Corporation, 
a wholly-owned subsidiary ol Zenith fladio Corporation. GX-387 
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At Hayes, we don't believe in sec- 
ond best. Or planned obsolescence. We 
believe in taking the state of the art to the 
limit. Our new Smartmodem, for exam- 
ple, is the most sophisticated 300-baud 
originate/answer modem you can buy. 
And yet. it is perhaps the easiest-to-use 
modem ever. 

RS-232C Compatible. Smartmodem 
lets any RS-232C compatible computer 
or terminal communicate by phone with 
other computers and time-sharing sys- 
tems located anywhere in North America. 
You get full and half -duplex operation 
with both Touch-Tone' and pulse dialing. 

Auto-Answer/ Dial /Repeat. 
Smartmodem can answer the phone, dial 
a number, receive and transmit data, and 
then hang up the phone- automatically! 
If desired, Smartmodem will even repeat 
the last command. You can depend on 
Smartmodem for completely unattended 
operation. 

Completely Programmable. 
Smartmodem can be controlled using 




any programming language. Over 30 dif- 
ferent commands can be written into your 
programs or entered directly from your 
keyboard. 

Smartmodem also includes sever- 
al switch-selectable features that let you 
tailor performance to your exact needs. 
You can "set it and forget it" for the ulti- 
mate in convenience. 

Built-in Audio Monitor. Thanks 
to an internal speaker, you can actually 
listen to your connection being made. 
You'll know immediately if the line is busy 
or if you reached a wrong number - 



and you don 't even need a phone! 

Status at a Glance. Seven LED's 
indicate Smartmodem's current operating 
mode: auto -answer, carrier detect, off 
hook, receive data, send data, terminal 
ready and modem ready. You're never 
left in the dark! 

Direct- Connect Design. 
Smartmodem is FCC registered for di- 
rect connection to any modular phone 
jack— there's no acoustic coupler to cause 
signal loss and distortion. 

Smartmodem, Smart Buy. Pro- 
fessional quality features. Versatile per- 
formance. A full two-year limited warranty. 
A suggested retail price of only $279. 

What more could you want? Per- 
haps the matching Hayes Stack Chrono- 
graph, an RS-232C compatible calendar/ 
clock system. 

Check out the Smartmodem wher- 
ever fine computer products are sold. 
And don't settle / V \ 
for anything less 111 LJrnjoc 
than Hayes. I ndyt?0 



Smartmodem. 

The ultimate concept in modems 

is now a reality. 
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ALTHOUGH THERE ARE MANY PIECES OF SOFTWARE FOR PER- 

sonal computers that are described as being "utilities," there 
is no hard and fast rule as to what that means. Until recent 
times, it was more or less accepted that a utility was software 
that did not usually "stand-alone;" that its purpose was to 
support other software. Or, a utility was software that mod- 
ified the monitor or operating system of a computer to provide 
a function or capability not originally present in that computer. 

Today Just about any software that isn't a "language" or an 
interactive program might be called a utility; and the modem 
definition of a utility intended for use with a personal compu- 
ter could be "... software that provides a computer or soft ware 
function not originally intended, supplied, orsupported by the 
manufacturer of the computer or its software. " 

As a general rule, utility software is loaded into the com- 
puter's memory and remains there in a protected area, acting 
as a "modifier" for the primary software or computer func- 
tions. In some instances the utility software "enhances' ' and 
becomes part of the primary software and is then no longer 
needed. 

One of the earliest utilities for personal computers il- 
lustrates the "modifier" and "enhancer" modes. 

Early personal computers— and even present day budget- 
priced or basic computer systems — were supplied with a 
BASIC in ROM as firmware, or one that was loaded into RAM 
from a cassette tape. When the user completed writing a 
BASIC program, the line numbering, which probably started 
out in neat steps of 10, might have become somewhat mud- 
dled. Depending on how much coding was squeezed in during 
debugging, a program might have wound up with numbering 
as shown in Table I . 

While that program will run, we have come to expect 

ASIC programs to have "professional-appearing" line num- 
bering in constant increments (usually multiples of 10). There- 



Do you want to renumber the 

lines in your BASIC program or 

recover "lost" data from a crashed 

disk? Those are just two of the things you 

can do using utility software. 



fore, one of the earliest popular utilities was "renumbering" 
software for BASIC programs. 

As a "modifier," the renumbering software is loaded into 
the computer first, followed by the BASIC program. (As far as 
the computer is concerned, the active software is the "re- 
number" program. The BASIC program is accepted as a text 
or data file to be processed by the renumberer.) The renum- 
berer analyzes the BASIC program for GOTO and GOSUB 
statements and then renumbers the BASIC program without 
losing the proper GOTO/GOSUB structure. 

As an "enhancer," the renumbering software is appended 
to the end of the BASIC program and becomes part of the 
BASIC program. It might either remain as part of the program 
(a poor way to program}, or it might serve to renumber the 
program the first time it is run. The user then saves the new 
renumbered version and deletes the appended utility from the 
BASIC program. 

When a utility is used to modify existing software, so that 
the new version can be run independently of the utility (as in 
the case of the BASIC program we've just discussed), the new 
software is said to be "enhanced." 

As a general rule, enhancement is used to add features or 
commands to a language — such as LEVEL III BASIC, an 
enhancer for Radio Shack's Level II BASIC; or it is used to 
modify word- processing software, like the special utilities 
that can be added to Radio Shack's SCRIPSLT to permit the 
use of specialty printers that can subscript, superscript, and 
backspace. 

Another early utility — something more popular now than 
ever — is some form of "terminal" software that converts a 
personal computer into a communications terminal that can 
"talk" or "communicate" with large time-sharing computers 
and data bases such as The Source, MicroNet, company- 
owned mainframes, and computer bulletin-boards. More im- 
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TABLE 1 

10 PRINT 

13 INPUT TYPE YOUR NAME: ", N$ 

15GOSUB35 

18 PRINT 

20 PRINT "YOU HAVE PRINTED YOUR NAME" 

30 PRINT "TEN TIMES. TRY PRINTING" 

33 PRINT "USING LOWER CASE." 

34 END 

35 FOR l = 1 to 10 

36 PRINT N$ 

38 NEXT I 

39 RETURN 
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porta nt there is an ever increasing need for personal com- 
puters to be able to communicate (swap data and programs) 
with other personal computers. 

While all one needs in order to communicate with remote 
computers and data bases is a connection to the telephone line 
(through a modem) and a device capable of transmitting and 
receiving ASCII code — called a "dumb" terminal — the fact of 
the matter is that a personal computer isn't " dumb enough to 
function directly as a terminal. Even if connected to a modem, 
and then into the telephone line, no personal computer cur- 
rently available can function directly as a terminal. 

However, if the computer has some form of RS-232 I/O 
port . an inexpensive utility will allow the computer to function 
as a terminal, There are several "terminal" utilities available 
for all popular models of personal computers. More important, 
with a utility that converts the computer into a "smart" termi- 
nal , the user can download or upload programs and data to or 
from other personal computers equipped to do so, as well as 
communicate with time-sharing systems. In fact, there are 
utilities — again available for most popular computers — that 
allow a personal computer to serve as a host computer, a 
"host" computer being one that is accessed by terminals and 
by other computers functioning as terminals. 

Dumb, smart and genius 

Before going any further, let's find out how a personal 
computer utility creates dumb and smart terminals, and host 
computers. 

A "dumb" terminal is comparable to a simple teletype- 
writer, in that it can only send and receive characters. It must 
be connected to a host computer (one that accepts I/O from 
"remote" terminals), operates in real time (it transmits ASCII 
code the instant a key is depressed), and displays characters 
on a CRT or printer upon receiving an ASCII transmission 
from the computer. Even if a computer is equipped with 48K 
or 64K of RAM, and as many disk drives as it can support, if 
the utility only permits the computer to function as a "dumb" 
terminal: all it can do is transmit and receive in real time to or 
from another computer. 

A "smart" terminal utility is completely different because, 
while it turns a computer into a terminal, it also allows the 
computer's RAM and storage system to be used on demand by 
the user or by the host computer. 

Programs and data stored on disk or tape — or in memory — 
can be exchanged between the personal computer and the 
host computer, or between the personal computer and 
another smart terminal. An enhanced smart-terminal utility 
such as OMNITERM can convert binary data for transmission 
as ASCII code, receive or transmit directly in binary, and 
even convert from one format to another — like receiving 
IBM's EBCDIC code and storing it as ASCII and vice versa. 
One common use of a smart- terminal utility is to swap pro- 
grams directly between different computers — like from a 
Heathkit to a Radio Shack — by having the utility convert the 
output signals to ASCII, 

When we say that a personal computer can function as a 
"host," we mean that it will function as a full-blown computer 



for a remote smart or dumb terminal. The best way to il- 
lustrate that function is with a practical example. Imagine, if 
you will, that you are an electrical contractor, and your per- 
sonal computer's active data-storage contains all the formu- 
las, order information, and other data you need for calculating 
a sound-reinforcement system. The computer is connected 
through an auto-answer modem to a telephone line. You're 
out in the field calculating a job and your client wants his 
information now! You connect a portable terminal to a con- 
venient telephone, dial your office, and when the auto-answer 
modem connects the computer to the phone line you can 
operate the computer from your portable terminal just as if it 
were there in the room with you. Your personal computer is 
serving as a host computer for your portable terminal. Simi- 
larly, another personal computer functioning as a smart or 
dumb terminal could access your host computer through the 
modem connection. {To protect your system or its database, 
from "unauthorized" use, you could provide for password 
protection at different levels.) 

An unusual utility package is something called Micro- 
Courier for Apple computers. Essentially, it's a package of 
utilities that permits the Apple II computer to function as a 
"communications center" for access to Western Union, 
TWX, Telex, international cable- services, and other com- 
puters. It contains its own data base, allows pre-writing of 
messages, will receive remotely under control from the "other 
end," and it can receive and transmit under the control of a 
clock/calendar for fully unattended operation. It even fea- 
tures answer-back validation. 

Tapping the "biggies" 

Another utility certain to become one of the outstanding 
ones of the 1980's is REFORMATTER. Basically, it is atrans- 
lator/convertor that allows personal computers to transfer 
data to and from "large" mainframe computers that use IBM 
protocols. In the "plain vanilla" configuration REFORMAT- 
TER transfers files between computers using CP/M, CP/M- 
like, or MP/M operating systems and those using IBM pro- 
tocols. It performs an automatic ASCIl-to- EBCDIC charac- 
ter-code conversion, and organizes data to the IBM 3740 disk 
data-entry format. It allows direct access to IBM disks for 
both examining and altering data. 

Essentially, it gives the personal-computer user access to 
any software that can be transferred through IBM-format 
equipment. For example, it would permit a user to develop 
programs in FORTRAN, COBOL, Pascal, or other languages 
on a personal computer, convert them to IBM format, and, 
finally, run them on a large time-sharing system. The process 
could also be worked in reverse, with the original work being 
done on the larger system and then transferred to the smaller 
computer system. 

In short, REFORMATTER moves the personal computer 
away from the need for special personal-computer software 
and into the world of commercial mainframe and time-sharing 
software. 

Special versions of the utility are presently available for 
C/VM-to-DEC (Digital Equipment Co.) — which allows access 
to the DEC library— and Radio Shack Model II TRSDOS-to- 
IBM. 

Because it permits direct access to the vast library of main- 
frame software, we can expect versions to become available 
for most, if not all, of the personal computers. 

Users of Heath/Zenith computers also have a chance to tap 
the software used on the "biggies" — and the other Heath 
computers— through disk operating-system conversion utili- 
ties. Those utilities will convert ASCII or non-ASCII files that 
run under CPjM to run under HDOS (Heath's own DOS) and 
vice versa. ASCII files, such as a program in BASIC, will run 
under either DOS. However, while non-ASCII binary files 
can be copied they cannot be run. Those DOS conversion 
utilities, therefore, permit tapping only ASCII-based software 
and data. 
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UTILITY PROGRAM SUPPLIERS 



In addition to the manufacturer of your computer, utility software can be obtained from 
many independent software companies. While, due to space, we could only include a few 
of those companies, the following listing may be of some help in finding the utility 
programs you need. 



ALLEN ASHLEY 

395 Sierra MadreVitla 
Pasadena, CA 91 107 

BASIC BUSINESS SOFTWARE 

PO Box 2032 

Salt Lake City, UT 841 10 

BT ENTERPRISES 

171 Hawkins Road 
Centereach,NY11720 

COMPCO 

8705 North Port Washington Road 
Milwaukee, Wl 53217 

COMPUTER DESIGN LABS 

342 Columbus Avenue 
Trenton, NJ 08629 

COMPUVIEW PRODUCTS INC. 

618 Louise 

Ann Arbor, Ml 48103 

CORNUCOPIA SOFTWARE 

PO Box 5028 

Walnut Creek, CA 94596 

CYBERNETICS, INC. 

8041 Newman Avenue 
Huntington Beach, CA 92647 

DATA RESOURCES CORPORATION 

Business and Professional Center 
8000 East Quincy Avenue 
Denver, CO 80237 



DELTA COMPUTER SYSTEMS 

668 Chenango Street 
Binghamton. NY 13901 

Dl 
Pi 

, 



DIGITAL RESEARCH 

PO Box 579 

Pacific Grove. CA 93950 

DYNACOMP, INC. 

1427 Monroe Avenue 
Rochester, NY 14618 



HAYDEN BOOK COMPANY, INC. 
50 Essex Street 
Rochelle Park, NJ 07662 

HOWE SOFTWARE 

14 Lexington Road 
New City. NY 10956 

INSTANT SOFTWARE 

Peterborough. NH 03458 

KV33 CORPORATION 

PO Box 27246 
Tucson, AZ 85726 

LIFEBOAT ASSOCIATES 

1 64 W. 83rd Street 
New York. NY 10024 

LINDBERGH SYSTEMS 

41 Fairhill Road 
Holden. MA 01520 

LJK ENTERPRISES INC. 

PO Box 10827 

St. Louis, MO 63129 

META TECHNOLOGIES 

26111 Brush Avenue 
Euclid. OH 44131 

MICROSTUF, INC. 

1900 Lei and Drive 
Marietta. G A 30067 

MICROTECH EXPORTS, INC. 

467 Hamilton Avenue 
Palo Afto, CA 94301 

OMEGA MICROWARE, INC. 

220 S.Riverside Plaza 
Chicago, I L 60606 

PHASE ONE SYSTEMS, INC. 

7700 Edgewater Drive, Suite 830 
Oakland. CA 94621 



RACET COMPUTES 

1330 N.GIassell. Suite M 
Orange, CA 92667 

SNAPWARE 

3719Mantell 
Cincinatti. OH 45236 

SOFTWARE CONSULTANTS 

6435 Summer Avenue 
Memphis, TN 38134 

SOFTWAREHOUSE INTERNATIONAL 

5070 N. Sixth Street, Suite 103B 
Fresno, CA 93710 

STATCOM CORPORATION 

5766 Balcones, Suite 202 
Austin, TX 78731 

SUPERSOFT ASSOCIATES 

PO Box 1628 
Champaign, IL 61 820 

THE ALTERNATE SOURCE 

1806 Ada Street 
Lansing, Ml 48910 

THE SOFTWARE PLANTATION 

PO Box 44623 
Tacoma.WA 98444 



TWENTY-FIRST CENTURY SOFTWARE 
1607 North Cochran 
Hutchinson, KS 67501 

UNITED SOFTWARE OF AMERICA 

750 3rd Avenue 
New York, NY 10017 



WESPER MICRO SYSTEMS 
14321 New Myford Road 
Tustin.CA 92680 



Little things mean a lot 

While it's nice to be able to tap the software used by the 
giants of industry, for the average user the most important 
utilities are those that make possible new or more convenient 
uses for a personal computer or its associated peripherals. 

For example, for $20 there's a utility that permits use of 
Apple's floating-point BASIC in Apple computers that don't 
have the Applesoft card. 

And ten dollars is all it takes to buy a cassette-based "sort" 
utility with multiple sort-keys. It's not the fastest program of 
its kind, but it is rock-bottom priced, and not everyone has a 
disk system yet. 

For "hackers" there's a utility that edits a BASIC pro- 
gram, almost instantly changing all prints to lprint'S or vice 
versa. 

Another utility will duplicate Radio Shack system format 
tapes. Yet another — Locksmith, for the Apple computer- 
permits copying "protected" disks, the kind that normally 
only allow two backups. (That gives you a little added protec- 
tion by solving the annoying problem of what you do when the 
second backup "crashes,") 



Admittedly, little in the way of utility software falls in the 
ten-to-twenty-dollar range, but much of it is reasonably priced 
(under S 1 00) and is worth what it costs. For example, there are 
several utilities that provide a "shorthand" for BASIC pro- 
grammers that lets them use a shift/single-key entry to repre- 
sent a complete command, ora user-defined instruction, mak- 
ing entering programs easier. 

Again for programmers, there are several compression utili- 
ties that will remove blanks and remarks from BASIC pro- 
grams so the programs take up less memory space and run 
faster. 

Among the most widely used utilities are those for the 
Epson MX-S0, one of the most popular printers for the Apple 
and Radio Shack lines, (The MX-80 is also sold under the IBM 
and Hewlett-Packard names.) The printer has many special 
features that can be accessed only through commands that are 
transmitted before or during the program. It's easy enough to 
imbed those commands within BASIC programs, but almost 
impossible to do so with commercial or assembly- language 
software. 
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That problem is overcome by special utilities that permit 
transmission of the Epson commands directly from the DOS, 
as commands imbedded within word-processing software, or 
within a customized assembly-language printer driver. (In 
most instances the MX-80 utility is used to enhance the word- 
processing software so it all becomes one package, similar to 
the superscript-enhanced SCRIP SIT that runs as Script.) A 
special utility is also available that permits the NEWDOS jkl 
function to dump screen graphics to the printer while it re- 
mains in the standard mode, thereby retaining all the standard 
printer- functions while adding the capability of printing 
screen-graphics. 

Not so well known are utilities such as Disk Doctor for 
CPIM and Super Utility for TRSDOS, which are used to 
recover "crashed" disks. Perhaps it's a defective directory 
that prevents any use of the disk files, or maybe a file was 
accidentally erased (actually only the file reference in the 
directory is erased, unless a new file is recorded in the space 
occupied by the "erased'" file). In many cases, the disk-saver 
utilities can recreate the directory, or locate files no longer 
listed in there. Some can virtually repair an entire disk, losing 
perhaps only 256 bytes. 

Sometimes the crashed-disk utilities sound better than they 
work. Before you purchase any of them, it's a good idea to 
read their specifications, to see what they don't say they do, 
or what they say they don't do {there's a difference). Will a 
utility work with the operating system you use? If so, will it 
have unusual side effects that might cause the loss of the data 
you're trying to recover? I raise that point only because the 
disk software may be irreplaceable, and the wrong utility can 
cause its loss forever. 

Also in the "doctor" category are utilities that test each 
memory address and indicate on the memory any defects 
(assuming the RAM that's failed isn't used for the screen 



display or needed for the utility). 

There are utilities that test disk drives, particularly for 
precision and constancy of speed. (One of the main causes of 
disk-read problems.) Many "disk test" utilities are provided 
along with other utilities in a single package, such as "Lock- 
smith, for the Apple, which contains six utilities of various 
types — including a disk "bulk erase". 

Finally, we come to the source of many of the most conve- 
nient and important utilities: the aftermarket disk operating- 
systems such as NEWDOS 80, LDOS, VTOS, DOSPLUS. In 
many instances the principal difference between what came 
with the computer and the aftermarket- DOS is the utilities 
provided in the new software. Certainly, the NEWDOS JKL 
screen-print function is one of the most famous and— to some 
computerists — the most important. To others, the ability of an 
aftermarket system to format different disk-track counts, 
change disk stepping- rates (for faster operation), or copy soft- 
ware from other DOS's is the most important consideration. 
In fact, the aftermarket DOS-systems are so extensive that 
much of what formerly was available as discrete utilities is 
now found all together in the aftermarket DOS, Many users of 
personal computers will find a "new" DOS offers most of the 
utilities they want at a moderate price — certainly less than 
they would have to pay for a collection of individual utilities if 
they were bought separately. 



Something for everyone 

We have tried to touch on the highlights of the utility soft- 
ware presently on the market. By the time you read this some 
may have disappeared, but many others will have appeared. 
No computer, peripheial, or software can ever meet 100% of 
everyone's needs. And as long as there is someone who is not 
satisfied, there is someone else who will write the utility he's 
looking for. h-e 
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BUILD YOUR COMPUTER BREADBOARDS 

& INTERFACES FASTER AND EASIER 

WITH NEW VECTOR PLUQBORDS 

4610 series -for STD-BUS- 
VUW, soltlerable and 
unpatterned models, 

4608 series -for Intel/ 
National SB C/BLC 80-WW 
solderable, or un patterned. 

8804 series- for S-1 00. 
Five models available. 

4607 -for DEC LSI-11/ 
PDP8-11, Heath-11. 

4609 -for Apple II, Super- 
Kim, Pet Commodore with 
Ex pan da mem. 

4350 - for Tl 980 
Computer. 

4611 series -for Motorola 
Exerciser,™ Rockwell 
AIM65 expansion. 

Send for FREE brochure! 




New RACK MOUNTING CAGES & ENCLOSURES AVAILABLE. 



Everything in this ad is available through distributors 
or factory direct, from stock, if not available locally. 



(^Yl/e^SMforiieCbmpanu 

V^i^/ INCORPORATED f 

12460 Gladstone Ave., Sylmar, CA 91342; (213) 365-9661, TWX {910) 436-1539 
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Vital protection 
for PC Boards 




Be safe. Desolder PC components 
with Endeco irons. Get proper HEAT 
TO MELT and strong VACUUM 
ACTION TO LIFT solder and cool 
both PC board and component 
without damage. 

These PC components replaced fast 
with Endeco desoldering or solder- 
ing tools. 

Endeco professional features include 
safety light that denotes high, low 
and off on switch models, SS con- 
struction for long life, light weight 
'and balance for easy use. 

Contact your distributor for Endeco 
desoldering and soldering irons, kits 
and equipment—or write us today. 

Enterprise Development Corp. 

5127 East 651h Street 
Indianapolis. IN 46220 
Phone: (317) 251-1231 
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Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy-to-understand les- 
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees areac- 
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin R-82. 
Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 



NEW LIT 



INSTRUMENTATION CATALOG, 62 pages. 
8 1 /2 x 11 inches, is in full color and is in 
four main sections: analog and digital 
panel meters, meter relays and controls, 
digital test equipment, and analog test 
equipment. 

included are pyrometers, resonant reed 
frequency meters, controllers and meter 
relays, electronic frequency counter 
timers, service test equipment, oscillo- 
scopes, temperature testers, noise dosi- 
meters, and leakage testers. Free upon 
request. — Simpson Electric Company, 
853 Dundee Avenue, Elgin, IL. 60120. 

CIRCLE 151 ON FREE INFORMATION CARD 

TWO-WAY RADIO CATALOG is 11 pages, 
2-color, fully illustrated, and covers base- 
station equipment, remote-control equip- 
ment, mobile radio equipment, mobile 
car-telephone equipment, portable radio 
equipment, portable accessory equip- 
ment, and paging equipment. Free upon 
request. — Mobile Technical Service Corp., 
7310 South Alton Way, Building 1 (South- 
gate) Englewood, CO 80122, 
CIRCLE 152 ON FREE INFORMATION CARD 

ELECTRONICS PRODUCTS CATALOG, is 
a 28-page, 2-color pamphlet, dealing with 
products for microprocessors, business 
machines, home tools, CB laboratory in- 
struments, audio, TV, and VTR. Particular 
attention is given to AC line-voltage moni- 
tors, isolators, line cord supressor/fi Iters, 
and phone-input filters. Free on request. 
—Electronic Specialists, 171 South Main 
St., Natick, MA 01 760. 
CIRCLE 153 ON FREE INFORMATION CARD 

TEST-EQUIPMENT CATALOG, 48 pages. 
2-color, includes detailed descriptions, 
specifications, clear photographs, and 
pertinent charts and illustrations of over 
70 products, including oscilloscopes, fre- 
quency counters, digital multimeters, 
function generators, and video and audio 
test instruments. Among the new products 
listed is the only vectorscope in the in- 
dustry with CRT-generated vector targets, 
an X-Y display module that can be cus- 
tomized precisely to O.E.M. user needs 
and requirements, and the first CRT dis- 
play designed for use in microwave swept 
frequency measurements. — Leader In- 
struments Corporation, 380 Oser Avenue, 
Hauppage, NY 11788. 

CIRCLE 154 ON FREE INFORMATION CARD 

ELECTRONIC MEASUREMENT instru- 
mentation catatog, is 64 pages, fea- 
turing digital multimeters; digital ther- 
mometers; electrometers/picoammeters, 
and accessories; nanovoltmeters; rack- 
mounting kits; sources; supplies; mil- 
liohmmeters; scanners; systems, and 
radiation measurements. Each section 
presents a selector guide and technical 
information. There is also an index by 
product description and an index by 
model number, with complete instruc- 
tions on how to order, plus warranty in- 
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a lead synthesizer 
that has 
it all ! 




You've always hatf a lot of options. 

You could have the convenience antf easy operation or a nor- 
malized synthesizer if you were willing to give up the ver- 
satility of modular equipment. 

Or the unlimited epecturm of tone colors and timrjires of 
modules if you didn't mind ihe cumbersome patch cords and 
lime required lo sal up or change a patch. 
You coufd have programmable preseis if you couFd raise ihe 
bucks, of low'cosi eguipmenl if you could stand the snap- 
crackle' pop. 

You could even have such lecimicaUy Innovative Features as 
computer control of voice and sequence if you had (he 
Lechnical savy to design it all and make It work 
Now you have another option, YOU CAN HAVE IT ALL Wide 
range, precise, low-noise, presets, meanlnglul patch bay and 
an easy-lG°use computer interface. 
All at a price that's nothing but unbelievable- 
Want to know more? Proteus I's Using/Assembly manual 
which includes a demo lape win answer all of your questions. 
The price, $10.00 is refundable upon purchase of the *fl , 
PART OF THE NEW GENERATION FROM 

AiA Electronics, inc. 

1020 W. Wi Ishi re . Oklahoma Cily, 0K73)1*-«8)t43-WM 

CHARGE ORDER? Call our 24 hour DemoJOrdei line 
M5.B43-73M 



~ 1 Send [he easy-lo-assembte Proleus I Kit. Sd99 00 

enclosed. IFreigh! Collect} 
FT Tell me more. Rush the Assembly/Usmg manual & demo 

Tape for Proieus I 1510.00 enclosed, relundahle > 
n Sand free catalog 

Name: „_ 



Zip;. 



City: . Stale 

Via* MC Card No. ; 

PAIA Elect ronics Depi 4R 1020 W WllBftl'ra OK In City OK 731 16 

circle 53 on free information card 




These filters protect any sensitive electronic 
equipment from power line transient damage 
and radio frequency interference. Both 
models offer common mode and differential 
mode surge suppression for power line 
"spikes". Rf interference is suppressed using 
both inductive and capacitive components. 
Ideal for computers, test equipment or TV. 

LFZ a duplex outlet. 120V. S amps max. .. S39.95 
LF6 three separately filtered duplex outlets, 
120 V. total fused capacity 15 amps, 

power switch and indicator lamp $59.95 

Add $2.50 shipping and handling per order. 

Send check with order and provide street address 
for UPS shipment. Ohio residents add Sales Tax. 
Charge card buyers may call toll free: 

1-800-543-5613 

In Ohio, or for 

flivuvJ information call: 
1-513-866-2421 



R. L. DRAKE COMPANY 

540 Richard Street. Miamisburg. Ohio 45342 



•BH INSTITUTION*! (NO DEALER INQUIRIES. INVITED. ; 
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formation. Free on request.— Keith ley In- 
struments, 28775 Aurora Road, Cleveland, 
OH 44139. 
CIRCLE 155 ON FREE INFORMATION CARD 

3M CONSUMER PRODUCTS is a 26-page 
brochure featuring nearly 150 of 3M's 
products for consumers. The products 
range from antacids to videocassettes, 
and from anti-splip products to vinyl-repair 
cements, and are catalogued for four 
consumer-market segments: household 
management; health and beauty; home 
and auto do-it-yourself, and home-enter- 
tainment and recreation. Free upon re- 
quest. — -3M, 600 Third Avenue, New York, 
NY 10016. R-E 

CIRCLE 156 ON FREE INFORMATION CARD 

FILM CAPACITOR CATALOG, is a 28- 
page, 2-color brochure that provides 
technical specifications, dimensions, and 
ordering information on Paktron's line of 



15 film capacitor types, including poly- 
ester, polycarbonate, polypropylene, 
polypropelene/polyester, and capacitor/ 
resistor networks. 

In addition to individual product-guide 
sheets, the catalog offers a capacitance 
value/price chart, overall production- 
specification chart, and graphs display- 
ing typical test results. An engineering 
AC- information sheet, reel-packaging 
specifications, and conversion/capacitor- 
formula chart are also included. The back 
cover lists Paktron distributors. Free 
upon request. — Paktron, A Division of Illi- 
nois Tools Works, Inc., 6615 West Irving 
Road, Chicago, IL 60634. 

CIRCLE 106 ON FREE INFORMATION CARD 

MAILORDER CATALOG of electronic 
items is 96 pages, fully illustrated, and 
offers a full gamut of electronics equip- 
ment, components, etc., from alarm parts 
and amplifiers to wire and Zeners. Anten- 
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Electronics Paperback Books 

Quality Paperbacks at Affordable Prices 

CHECK OFF THE BOOKS YOU WANT 
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ELECTRONIC TECHNOLOGY TODAY (NC. 
P.O. Box 63. Massapequa Park, NY 11762 

Numbar oi SooKs ordatad j 

Tolal Ppfce of Boofca 

Sales Tax [NY Stale Residents only* 

Shrpninn and Handling 

(75c 1 or 2 bDOki 25e each acMI book).. . 



TOTAL ENCLOSED 



Ace res-. 
City 



nas, books, cables, crystals, hardware, 
microphone accessories, kits, speaker 
accessories, tape-recorder accessories, 
tools, and TV accessories are just a few of 
the items covered. Many bargain offers, 
liquidation sales, and other special values 
are presented. Free upon request,— ETCO 
Electronics, North Country Shopping 
Center, Rt 9 North. Pittsburgh, NY 12901. 
CIRCLE 157 ON FREE INFORMATION CARD 

MONTHLY NEWS LETTER, is a neatly 
printed and well arranged 28-page bro- 
chure (3% X 9 inches) featuring hundreds 
of audio and video items, and candid ad- 
vice on the care and selection of quality 
components- There is an audiophilia de- 
partment, industry news, and a question- 
and-answer department in addition to the 
main catalogue, which is arranged in 
alphabetical order. Compact and easy-to- 
use, the newsletter is available at $6.00 a 
year (12 issues). A free sample copy is 
offered to readers of Radio-Electronics.— 
New England Electronics Exchange, Inc., 
Box 82 Harvard Square, Cambridge, MA 
02138. 



MOLDED CABLE ASSEMBLIES is a 28- 
page illustrated catalog and specification 
guide, describing design-it-yourself 
molded-cable assemblies for interfacing 
data systems, peripherals, instrumenta- 
tion, and controls. 

Among the shielded and unshielded 
standard-product lines covered are 9- and 
37-position RS-449; 15- and 50-position 
RS-422A and RS-423A: 25-position RS- 



The world of 

electronics 

gee-wizardry 




-YOURS FREE. 

32-pages of test instruments — from the 
latest digital multimeters to the famous 
EICO scopes. Security systems. Auto- 
motive and hobbyist products. Kits and 
assembled. EICO quality. EICO value. 
For FREE catalog, check reader service 
card or send 50t for first class mail. 
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108 New South Road 
Hicksvllle, N.Y. 11301 
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Limited time, Introductory offer! 

Assembled 
^29^35. 
S249.95 

KIT 

$219.95 

PACCOM 8085A 

TRAINING UNIT 

Rated Best Value by instructors! 

LEARN COMPUTING FROM THE GHOUND UP! 

• Design and code microprocessor software. 

• Use logic and bit manipulation techniques. 

• Enter and execute programs on your own 
computer. 

• Understand microprocessor architecture. 

• Control programmable input/output ports. 

• Implement real-time interrupt and data 
transfer. Design your own micro-computer 

Comes Id you complete: 

• Step by step instruction manual, operators 
manual 

■ 8085A sub-routine manual. 352 pg. Cookbook. 

• 334 pg. Software Des. book. 190 programs. 

• Fully expandable, deluxe operating system 
Hardware includes: 

• Fully assembled, • User determined BUS 
tested 8D85A unit. system. 

• CPU circuitry with • Wire wrap area for 
44 pin connector. buffers, gates, etc. 

Two EPROM sockets. 

14803 NE 40th, DEPT FtE-032 
Redmond. WA 98052 

call 1-800-428-1044 TOLL-FREE 

- SEND FREE INTRO PLUS PARTS LIST 
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p Audio 
Modules 



MOSFET 

Power 
Amplifiers 



'BUILT-IN HEATSINKS "ONLY 5 CONNECTIONS 
REQUIRED ' S YEAR WARRANTY 

Choose I LP MOSFET power arripswhen y ou need (he ul- 
most in per I or m a nee without spending big money. They 
provide [he Fastest possible slew rale, low distortion al 
high Irequeneies, + belter Ihermal slabilily, MOSFET 
power amps work with complex loads wilhout dilflcully 
and without crossover distortion. Three models are 
available, with integral heatsmk to mount on your own 
chassis (optional rack mounl cabinet available} Con- 
nection is simple — via 5 pins. MOSFETs can he com- 
tuned with other ilp modules, to create almost any audio 
system, whatever your aoe or experience. 
Ullra-li specifications; Slew rate 20Vus. Rise lime 3 us 
SIH ratio 100 db. Frequency response i-3 db) 15 Hz - 10O 
kHz. THO (Typical at 1kHi) < 0.005%. IMD <50HZI7kHz 
*:\t <0.fJ06%. 

MOS120$0WM-en(requires ± 45V) S79 95 

MOS2O0 1 ZOWM-Sfl (requi res I S5V) SI299S 

M0S400 240WMO. | require 5 ± 55V) 5199.95 

WHITS FOR FREE CATALOGUE LISTING' 

■BIPOLAR POWER AMPLIFIERS 'HIFI PREAMPS 

•MIXEHS 'POWER SUPPLY UNITS "CABINETS 

■GUITAR PREAMP and more 



GLaOSTORE 

Electronics 905 Fuhrmann Slvd . Buffalo. NY. 14203 
CALL (716) B49-073S to order. Have your 
VISA or MasterCard ready. For information 
call (416) 787-1446 or circle reader number 
Dealer/OEM enquiries (4161 767-148B. In 
Canada: Gladstone Electronics Toronto 
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232C. and 24-position IEEE 488 GPIB. 

Also described are Series 10 and 20 
finger phone-plug assemblies for instru- 
mentation and control circuits; Series 50 
miniature and subminiature phone-plug 
assemblies for audio connection in minia- 
turized instrument, automation, and con- 
trol systems, and Series 60 phone-plug 
assemblies for instrumentation and audio- 
control applications. 

The design-it-yourself format of the 
catalog enables specifiers to select from 
a wide variety of component configura- 
tions, including 100%-shielded designs, 
to construct an assembly that combines 
electrical and mechanical features to 
meet specific application requirements. 
Free upon request. — Belden Corporation, 
2000 South Batavia Avenue, Geneva, ILL 
60134. 
CIRCLE 158 ON FREE INFORMATION CARD 

MICROCOMPUTER CATALOG, 48 pages. 
2-color, includes Apple III and acces- 
sories, Apple II and accessories, Rock- 
well Aim 65, Rockwell RM 65, Commodore 
Computers and peripherals, Atari, Hewlett 
Packard's HP-85, CompuMart Printers, 
Texas Instruments, and others. Computer 
books and games are also included. Free 
upon request. — CompuMart, 65 Bent 
Street, PO Box 568, Cambridge, MA 
02139. 
CIRCLE 159 ON FREE INFORMATION CARD 

LOUDSPEAKER KIT CATALOG deals with 
a line of 15 home-loudspeaker kits, 
through which a buyer substitutes his or 
her own labor for that of a manufacturer. 
That way, an excellent speaker can be 
buit at a price typically Va to Vs the cost of 
a comparable manufactured speaker. 

An example is Kit 8, a three-way system 
using a JBL 8-inch woofer, SEAS 1-inch 
ferrofluid dome tweeter, and a JVC ribbon 
super tweeter. Frequency response is 
from 39-35 kHz, ± 4 db. All kits include 
drivers, quality crossover parts, wiring 
diagrams, and computer-optimized en- 
closure plans. The Home Speaker Kit 
catalog is available for $2,00, (For $3, a 
catalog of 21 professional speaker kits for 
sound-reinforcement use will be included.) 
— Gold Sound, PO Box 141, Englewood, 
CO 80110. 

ANALOG DIALOG i s a 20-page, 2-color, 
quarterly technical journal generally con- 
cerned with application notes and prod- 
uct information. A recent issue includes 
such material as application articles on 
graphic displays, CMOS switches, and a 
prototype -family board for the LTS-2010 
benchtop tester — a board which allows 
user-configuration for testing nearly any 
linear device. Many photographs and 
clearly-printed diagrams. Free on re- 
quest. — Analog Devices, Inc., Route 1, In- 
dustrial Park, PO Box 280. Norwood, 
Mass. 02062. 

CIRCLE 160 ON FREE INFORMATION CARD 

CATALOG of technical publications is a 
16-page brochure listing TV-service litera- 
ture, TV-service training/reference litera- 
ture, VCR-service literature, and VCR-ser- 
vice/training literature. Free upon re- 
quest—RCA Technical Publications, 
1-450, 600 N. Sherman Drive. Indianapolis, 
IN 46201. R-E 
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Get A GNOME 

the original micro-synthesizer 

Every day more people discover that PA I A a 
GNOME is the most versatile, cost effective 
special effects device on the market today. 

John Simooton's time-proven design 
provides two envelope generators, VCA, VCO 
and VCF in a low cost, easy to use package. 
Use alone with it's built in ribbon controller or 
modify to use with guitar, electronic piano, 
poly tonic keyboards, etc. 

The perfect introduction to electronic music 
and best of all, the Gnome is only 369,96 in 
easy to assemble kit form. Is it any wonder 
wby we've sold- thousands? 




IDZ0 V. Wiiiain IM. OkUhnM Cily. OK 73116 
, __ 1 

H 1 Send GNOME MICRO- SYNTHESIZER Kit 
1569.95 plus S2.00 postage I 

I i Send FREE CATALOG tflfe I 



address _ 
city 



-oVflS* ^riW 




state . 



zip. 



visa ijug card no 

■UB Dill. 4R 1*051 M3-962G 

, Hn 1020 W. Wilshire Btvtf. Oklahoma Cily. OK 73115 
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Digital 
Multimeter 

The Drake DMZ350 Digital Multimeter Is a 
convenient, small handheld liquid crystal 
display meter Ideal for the serviceman or 
hobbyist. This 3'h digit meter is auto-ranging, 
auto -zeroing, has polarity Indication, and an 
over- range warning signal. Battery life is 
greater than 300 hours with a "low battery" 
indicator. A continuity test sounds a signal 
when circuit resistance is less than 20 ohms. 
Dc accuracy Is a basic 0.8%. 

Batteries, probes, 20 amp current shunt, spare 
fuse and soft carrying case all included at 595.95 

Add S2.50 shipping and handling per order. 
Sena check with order and provide street address 
for UPS shipment. Ohio residents add Sales Tax. 
Charge card buyers may rail toll free; 

1-800-543-5613 



In Ohio, or for 
information call: 
1.513866-2421 



R. L. DRAKE COMPANY 

540 Richard Streel, Mlamisburg, Ohio 45342 
^m w sin uno mi *nd cehieh inquiries united ^bb^ 
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Professional Books That Help Tou Get Ahead-And Stay Ahead! 

jom the Electronics and Control Engineers' 

BOOk ClUb and 

■ Keep up with current technology 

■ Sharpen your professional skills 
swhwIS t^ E pnm«°»"in* ■ Be ready for new career opportunities 

glneers and Technicians. By * * 

LiB"&^ ■ Boost your earning power 

most complicated IC designs, this 
lively, easy-to-read volume provides 
a sophisticated, nonmathematical 
explanation of the basic internal 
mechanisms common to all semi- 
conductor devices. Gives you a 
solid understanding of devices like 
MOS transistors, the new l*l_ de- 
signs, the bipolar digital logic 
families, JFETs. and much more. 
119/230 Pu b. Pr. , SI B.50 CTub Pr., $14.50 

HANDBOOK OF SEMICONDUCTOR 

AND BUBBLE MEMORIES. By W, A. 

Triehel and A. D. Chu. 416 pp., il- 
(us,, over 50 v/orked-out problems. 
This detailed, comprehensive 
guide brings you right up to the 
minute on such newly developed 
devices as the PLA. FIFO, CAM, 
CCD, and magnetic bubble 
memory— as well as all the stan- 
dard storage devices from ROMs 
and RAMs to shift registers. 
Analyzes, categorizes, and ex- 
plains in full working detail more 
than 75 different semiconductor 
ICs and MBM devices. 
582376-4 Pub. Pr., 124.95 Club Pr.. 518.50 

MICROPROCESSOR APPLICATIONS 
HANDBOOK. Editor-in Chief, D. F. 
Stout. 472 pp., 284 itlus . At last — a 
reference guide to microprocessor 
applications to help you make your 
systems timely, versatile, and 
cost-effective. Emphasizing appli- 
cations that are immediately use- 
ful, the 16 experts provide in-depth 
treatments of each topic so you can 
completely analyze, design, con- 
struct, and program. Both hard- 
ware and software are thoroughly 
discussed. 
61J/9S6 Pub. Pr„ $35.00 Club Pr., S2B.50 




New members! 
Any one of these great 
professional 
books 
for only ... 
as a premium with your 
1st selection! 
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just 
published 

ELECTRONICS 
ENGINEERS' 
HANDBOOK, 2/e 

Edited by D. G. Fink; 

D. Christiansen, Assoc. Editor 

2,272 pp., 2, 189 iilus., 43 photos 

Hot off the press, this updated and enlarged Second Edition, 
prepared by 173 expert contributors, covers the entire body of 
knowledge in the field, including new advances in integrated 
circuits (particularly those related to microprocessors), pulsed 
and logic circuits, laser technology, digital recording of music 
and voice, computer systems, telecommunications (especially 
switching and data transmission) and much, much more. 
209/812 Pub. Pr., $75.00 Club Pr., $57.50 



ELECTRONIC FILTER DESIGN 
HANDBOOK. By A. B. Williams. 576 
pp., 408 illus. The book is orga- 
nized so that you can start from 
practically any set of requirements 
and follow a sequence of clearly 
outlined steps and design filters 
ranging from simple networks to 
very complex configurations. Each 
design technique is illustrated with 
step-by-step examples and is ac- 
companied by a wealth of applica- 
ble schematics, graphs, and tables 
of normalized numerical values. 
7D4/309 Pub. Pr. 537 SO Club Pr., S2B.50 

ELECTRONICS CIRCUITS NOTE 

book: proven Designs for Sys- 
tems Applications. By S. Weber, 
Editor in Chief. 344 pp., iilus. Con- 
taining 268 ready-to-use or adapt 
circuits — each a proven solu- 
tion—this book brings you the best 
of the best articles published in 
Electronics' popular Designer's 
Casebook section. Covers display 
circuits, encoders and decoders. 
filters, function generators, logic 
and memory circuits, micro- 
processors, and more. 
182/448 PuS. Pr.. $ 32.50 Club Pr., $25.50 



INTRODUCTION TO RADAR SYS- 
TEMS, 2/e. By M. I. Skolnik. 698 
pp., 244 itlus. This new edition of a 
widely used text on radar from the 
systems engineer's point of view 
brings you full discussions of the 
many major changes that have oc- 
curred in the field recently. 
579/091 Pub. Pr.. $30.50 Club Pr, {30.50 

USER'S GUIDEBOOK OF DIGITAL 
CMOS INTEGRATED CIRCUITS. By 

E.R. Hnatek. 339 pp., 245 illus. 
Providing the first comprehensive 
overview, this practical guide cov- 
ers CMOS logic performance 
characteristics and selected cir- 
cuit applications, data conversion 
and telecommunication circuits, 
CMOS memories, and commer- 
cially available CMOS micro- 
processors. 
2907679 Pub. Pr„ $24.50 Club Pr., $10.50 

RADAR TRANSMITTERS. By G. W. 
Ewell. 252 pp., 211 illus. This all- 
around reference provides com- 
plete, up-to-date details on device 
capabilities and design proce- 
dures—with plenty of specific de- 
sign examples, Helps you know your 
radar transmitter capabilities in- 
side out — brings you abreast of 
latest design techniques to im- 
prove your designs— cuts your de- 
sign time in half! 
139/438 Pub. Pr., J24.S0 Club Pr.. S1B.50 

MODERN ELECTRONIC CIRCUITS 
REFERENCE MANUAL. By J. Mar- 
kus, 1,264 pp., 3,666 circuit dia- 
grams. This 103-chapter guide 
means you can speed up the pro- 
duction of new electronic devices 
with ease and thereby lower your 
production costs. Complete with 
values of components and sugges- 
tions for revisions, plus the original 
source of each circuit in case you 
want additional performance or 
construction details. 
404/451 Pub. Pr., S61.50 Club Pr.. $48.50 



MCCraw-Hlll's NATIONAL ELEC- 
TRICAL CODE' HANDBOOK, 17/e. 

By J.F. McPartland. 1,162 pp., 
1,096 illus. Bigger and better than 
ever! This mammoth reference ex- 
plains and clarifies the many com- 
plex provisions of "the current 
(1981) Code* to help you meet rules 
exactly and pass inspections the 
uery first time. 
456/933 Pub. Pr. $24.50 Club Pr.. $11.85 

DIGITAL HARDWARE DESIGN By J. 

B. Peatman. 428 pp., over 400 il- 
lus. Taking you beyond the micro- 
computer, this guide re-examines 
traditional techniques and focuses 
maintainability as a key goal, on the 
design of circuitry too fast for the 
microcomputer alone, and on de- 
signing for usefulness. It covers ev- 
erything from algorithmic state 
machines to separately clocked 
circuits — with scores of examples. 
491/321 Pub. Pr.. $31.95 Club Pr.. $24.95 



INTRODUCTION TO THE THEORY 
AND DESIGN OF ACTIVE FILTERS 

By L. P. Huelsman and P. E, Allen. 
430 pp., illus. Once you add active 
filter design to your repertory of 
specialties, you'll possess a skill 
that's in great demand today, 
Here's one of the best texts we 
know on the theory, design, appli- 
cation, and evaluation of modern 
active filters and the various tech- 
niques used today. 
308/543 Pub. Pr.. $28.50 Club Pr., $21.50 

ELECTRONICS ENGINEERING FOR 
PROFESSIONAL ENGINEERS' EX- 
AMINATIONS. By C. R. Hafer. 336 
pp., more than 200 illus. Actually 
two books in one — a quick prepara- 
tion manual to help you pass your 
P.E, exams on the first try and a 
rich source of practical electronics 
engineering information and 
know-how. 
254/303 Pub. Pr., $22.50 Club Pr„ $17,50 




ELECTRONIC COMMUNICATION, 

a/e. By R. L. Shrader. 80 1 pp., 870 
illus. This thoroughly updated edi- 
tion offers all the theory and fun- 
damentals you need to prepare 
yourself for the FCC commercial 
and amateur grade license exami- 
nations—and pass them the first 
time! 
571/503 Pub. Pr.. $24.10 Club Pr„ $18.95 

STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS, 11/e. By 

□. G. Fink and H. Beaty, 2,448pp., 
1,414 illus. Today's most widely 
used source of electrical engineer- 
ing information and data serves 
you as no other single work when 
you need detailed, timely, and reli- 
able facts and how-toon the gener- 
ation, transmission, distribution, 
control, conversion, and applica- 
tion of electric power. 
209/ MX Pub. Pr.. $59.95 Club Pr. $44.95 

DIGITAL CIRCUITS AND MICRO- 
PROCESSORS. Sy H.Taub. 608 pp., 

heavily illus. This fast-paced, care- 
fully written guide gives you thor- 
ough explanations of all the basic 
principles of digital systems and 
logic design — plusa solid introduc- 
tion to microprocessors and micro- 
processor-based designs. Antici- 
pates every conceivable question 
you could have to make sure you 
understand every detail. 
929/455 Pub. Pr., $28.95 Club Pr.. $22.50 
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Be sure to 
consider these 
important 
titles as well! 



PRINTED CIRCUITS HANDBOOK, 

2/e, By C. F. Coombs. 

12E/M9 Pub. Pr.. S38.50 Club Pr., J2S.SS 

DESIGNING WITH FIELD-EFFECT 

TRANSISTORS. By SiliCOnix. Ice. 
ST4/MS Pub. Pr, S24.SD Club Pr.. 113 50 

BIT- SLICE MICROPROCESSOR DE- 
SIGN. By J, Mick & J. Srick. 
411/(14 Pub. Pr„ S24.0D Club Pr., J1B.50 

MICROPROCESSORS, MICROCOM- 
PUTERS/SYSTEM DESIGN. By Texas 
Instruments Learning Center & En- 
gineering Staff. 
63J/5M Pub. Pr, $26.33 Club Pr.. S 20.9b 

ENGINEERING MATHEMATICS 
HANDBOOK, a/e. By J. J. Tuma. 
654/296 Pub. Pr. 529.511 Club Pr.. 5Z2.95 

HANDBOOK OF OPERATIONAL 
AMPLIFIER CIRCUIT D6SIGN. By D. 
E. Stout & M. Kaufman. 
HI/NX Pull. Pr.. $34.50 Club Pr, 525,50 

OPTICAL FIBRE COMMUNICATION. 

By Technical Staff of CSELT. 
141/121 Pub. Pr.. SJI.SJ Club Pr., 529.SB 

THE ARCHITECTURE OF PIPELINED 
COMPUTERS. By P. M. Kogge. 
352/372 Pub Pr., 52). 95 Club Pr S21.I5 

MICROCROCOMPUTER-BASEO DE- 
SIGN. By J. Peatman. 
491/310 Pub. Pr., 532 50 Club Pr, 525.50 

MICROELECTRONICS. By J, 

Mailman. 

42 3/27 J Pub. Pr., 531.95 Club Pr. $24.5 D 
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Why YOU should join now! 

■ BEST AND NEWEST BOOKS IN TOUR. FIELD — Books are selected from a wide 
range of publishers by expert editors and consultants to give you continuing access 
to the best and latest books in your field. 

■ BIG SAVINGS — Build your library and save money too! Savings ranging up to 
30% or more off publishers' list prices — usually 20S to 25&. 



BONUS BOOKS— You will immediately begin to participate in our 
Bonus Book Poan that allows you savings of between 70% — SOS off the 
publishers' prices of many professional and general interest books! 



■ CONVENIENCE —12-14 times a year (about once every 3-4 weeks I you receive 
the Club Bulletin FREE. It fully describes the Main Selection and Alternate Selec- 
tions. A dated Reply Card is included. Ifyou want the Main Selection, you simply do 
nothing — it will be shipped automatically. Ifyou want an Alternate Selection — or 
no book at all— you simply indicate it on the Reply Card and return it by the date 
specified. You will have at least 10 days to decide. If, because of late delivery of the 
Bulletin you receive a Main Selection you do not want, you may return il for credit 
at the Club's expense. 

As a Club member you agree only to the purchase of three books I including your 
first selection l during your first year of membership. Membership maybe discon- 
tinued by either you or the Club al any time after you have purchased the first 
selection plus two additional books. Orders from outside the U.S. cannot be 
accepted. 

Other McGraw-Hill Book Clubs: 

Accountants 4 and Can.trolte.rs' Book Club ■ Architects' Bonk Club ■ Chemical Engineers' 

Book Club * Chil Engineers' Book Club ■ Computer Professionals' Book Club ■ Mechanical 

Engineers' Bnnk Club 

Fur ijutrr. information, writs to: 

McGraw-HlU Book Clubs, 26th fl„ 1221 Avenue of the Americas, New York, NY 10Q2D 



MAIL THIS COUPON TODAY 



McGraw-Hill Book Clubs 

Electronics and Control Engineers' 

Book Club 

P.O. Box 582, Hightstovvn, New Jersey 08520 

Please enroll me as a member and send me the two 
books indicated, billing me for the St .69 premium and 
my first selection at the discounted member's price, 
plus local lax, shipping, and handling charges. I agree 
to purchase a minimum of two additional hooks dur- 
ing my first year of membership as outlined under the 
Club plan described in this ad. A shipping and han- 
dling charge is added to all shipments. 



Write Code No. of 
SI .89 selection here 



Write Code No. of 
first selection here 



Signature , 
Name 



Address/Apt. # 



C in- 



state . 



-Zip 



This order subject to acceptance by McGraw-Hill. All 
prices subject lo change without notice. Offer good 
only lo new members. Orders from outside the U.S. 
cannot be accepted. 
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HOBBY CORNER 



Several new sound-generator IC's 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 



SEVERAL MONTHS AGO WE DISCUSSED 

Texas Instruments' 76477 sound-gen- 
erator IC. If you built (or even read 
about) any of the circuits that were 
presented, you know just how versatile 
that IC is. 

Now, Texas Instruments has come 
up with three additional sound genera- 
tors: the SN76488. the SN76495 and the 
SN76489. If you want to produce any 
kind of sound other than a simple tone, 
you should be familiar with those new 
IC's, too. 

The SN76488 is a 24-pin IC that looks 
just like the 76477. Functionally, it is 
the same in all but one respect. You 
will recall that the 76477 requires an ex- 
ternal audio-amplifier to produce a use- 



able level of sound. To the great ad- 
vantage of the builder, the 76488 has a 
built-in audio amplifier! 

You can connect the output (pin 13) 
directly to your speaker. The output 
power provided is 125 milliwatts. 
Actually, there should be a capacitor 
with a value of approximately 100 j*F 
between pin 13 and the speaker. The 
volume is sufficient for games, alarms, 
and most other uses. Of course, the 
output can be routed to an external 
amplifier if you wish to fill a concert 
hall, 

I won't give you any 76488 circuits 
because they are so similar to those of 
the 76477, which was covered in the 
previous column (see "Hobby Corner," 
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in the February 1982 issue of Radio- 
Electronics). When using the 76488. 
however, do not unthinkingly copy a 
76477 circuit because the pinout is 
different. 

Perhaps more exciting for the average 
hobbyist, is the new SN76495. That 
beauty is a 16-pin sound generator that 
also includes a 125-mW audio amplifier. 
Because there are not as many pins to 
allow you access to its innards, the 
76495 is somewhat less versatile than 
its 24-pin cousins but you can still get a 
wide variety of sounds from it. The 
76495 does have the advantage of 
having a lower price tag, even though 
its internal block diagram is almost the 
same as the larger versions. 

The theory and operation of the 76495 
is similar to the discussion for the 76477 
in the earlier column. To get you 
started, however, here are a couple of 
circuits developed by the TI folks. 

Figure 1 shows a very simple double 
alarm. The application of a positive 
voltage (about +3-volts) at point A pro- 
duces a siren-type sound, while a similar 
voltage at point B causes a beeping tone. 
If you don't like the frequency of the 
alarm, change the values of the capaci- 
tor connected to pin 9 and/or the value 
of the resistor connected to pin 10. 
When you build that circuit, you will 
find that there is plenty of volume to get 
your attention. 

The alarm would be ideal for use as a 
front-and-back doorbell. Just run +3- 
volts to the pushbutton switch at each 
door and connect one to point A and 
the other to point B. You could not ask 
for a simpler-to-build doorbell For two 
separate entrances. 

The circuit shown in Fig. 2 is more 
complicated, but it gives you an even 
better idea of what can be accomplished 
with the 76495. With just a handful of 
components, that circuit produces a 
veritable audio racetrack or real cops- 
and-robbers car chase. Press switch SI 
and you will get the sound of an engine 
revving: S2 gives the sound of a crash: 
and S3 produces a tire squeal. 

Now, how"s that for a little 16-pin 
IC? I'm sure you will find many uses 
for that versatile IC. Incidentally, if 
your favorite supplier doesn't have 
those IC's by the time you read this, 
keep bugging him. (or slip away to an- 
other supplier). 
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The third new sound-generator 1C is 
the SN76489. Actually, there are two 
similar IC's: the 76489 will drive a small 
speaker, while the 76489A requires an 
external amplifier. Those IC's are all 
but unbelievable. Both varieties of the 
76489 contain three programmable tone 
generators, a programmable attenuator, 
a noise source with its own attenuator, 
and various other goodies. And — now 
get this — there are also registers and an 
interface for connection to the data 
lines of a computer! 

As you can see, the use of the word 
"'programmable" was deliberate. The 
76489 has been designed carefully to be 
computer-controlled. [ can hardly wait 
until I get mine hooked-up to my per- 
sonal computer. 

Since I just received the SN76489. I 
have not yet had the opportunity to run 
it through its paces. From the descrip- 
tion in the data sheets, it is obvious that 
a multitude of sounds can be generated. 
Imagine the sound effects that you can 
have with your computer programs. 1*1! 
let you know in a future column what I 
turn up and. in the meantime, 1 keep 
wondering how those guys at TI keep 
doing it. 

New circuit-board holder 

You certainly must be aware of the 
variety of circuit-board holders that are 
currently on the market. Many of the 
ones available have been covered in 
previous columns. 

Now, the folks at Bidor Engineering 
Company (P.O. Box 1184. Kailua. HI 
96734). have come up with two new as- 
sistants for those of us who design 
and/or try out circuits on soiderless 
breadboards before building them on 
PC boards. 

One of the problems with the bread- 
board/PC board system has been the 
difficulty of drawing the circuit out on 
the same-size design sheets that are 
available. Bidor offers pads, called Cir- 
cuit-Aide, that are made up of 8!4 x II 
inch sheets. One half of each sheet con- 
tains an enlarged version of the bread- 
board/PC design — big enough to draw 
and label on. The other half of each 
sheet is lined for notes to give you a 
complete record of the circuit on one 
page. 

The other pail of the new system is a 
PC-board holder that is specifically de- 
signed for use with those long, narrow 
boards. Of course, it will work with 
other types of boards, too. While the 
new holder attaches to the front of a 
workbench or table top. it extends back 
access the top of the work surface about 
6 inches. That means that when you flip 
the board back toward you for solder- 
ing, it is still over the table and not 
hanging out over the floor (resulting, 
among other things, in fewer holes 
burned by hot solder in your wife's 
"best" rug). 



Reader requests 

James McDaniei of Brookfield, IL is 
looking for a way to convert his direct- 
connection automotive timing light into 
one with an inductive pickup. As he 
points out. direct connection into an 
electronic ignition system can be disas- 
trous and it is a shame to throw out an 
otherwise good timing light. Have any 
of you made that conversion? 

Jim Nickel of West Allis. W[ would 
like to find a way to make the alarm of 
his digital clock control an AC outlet. 
Perhaps Jim wants to have hot coffee 
when he is awakened. He has tried 
several approaches without notable 
success. How would vou make that 



beeping sound throw a switch'.' Or per- 
haps an entirely different approach is 
called for. 

A reader from Cincinnati. Dick 
needs a circuit to help him when he 
makes a slide presentation. He some- 
times runs into some problems be- 
cause he finds himself talking, changing 
slides, starting and stopping music, and 
changing the brightness of a small spot- 
light all within a short period of time. 
What he needs is a circuit that will take 
care of those things for him. requiring 
him only to push a button or two oc- 
casionlly. After all. some of those op- 
erations must take place at the same 
time. Does anvone have anv ideas? R-E 
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COMMUNICATIONS CORNER 



Digital communications are here 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 



I'M CERTAIN THAT AT ONE TIME OR 

other most people have wanted some- 
thing so badly they could almost taste 
it. Right now it's a bet that there are 
thousands of amateur radio operators 
who can "taste" operation on the 
newly authorized frequencies in the 10-, 
18-, and 24-MHz bands. While the date 
for world-wide exclusive amateur use 
is set for I July 1989. the FCC has ad- 
vanced the timetable for U.S. participa- 
tion, and regular amateur use of 30 
meters (10.1-10.15 MHz) has already 
began as of 1 January 1982, 

And it's not just Uncle who is rushing 
into the new frequencies. On the other 
side of what our school children are 
taught is "The world's longest unde- 
fended border", the Canadian DOC 
(Department of Communications) has 
authorized two amateurs to experiment 
with digital-communication transmis- 
sion in the 30-meter band. The idea is to 
get data on the effects of interference 
on digital transmission in the high-fre- 
quency bands. 

I find that considerably more exciting 
than the prospect of simply having 
more operating frequencies, because 
digital transmission is where communi- 
cations "is at." Essentially, the two 
Canadian experimenters are going to 
drag amateur radio — kicking and 
screaming all the way — into the twentieth 
century. 

I say "kicking and screaming" be- 
cause I well remember the seemingly 
endless hassle with the FCC to get 8- 



level ASCII permitted on the ham 
bands. The amateurs had been locked 
into Baudot (5-level) long after 8-level 
was virtually the standard for modem 
communications. The FCC was still 
studying the possible interference ef- 
fects from ASCII when FM-station op- 
erators had already proven that digital 
ASCII was not a bandwidth problem by 
successfully transmitting digital on 
their SCA subcarriers (the same sub- 
carrier that carries "background 
music"). 

Before New York City fell to the 
brink of bankruptcy, the school sys- 
tem's FM station had FCC authoriza- 
tion for experimenting with digital 
transmission of communications and 
data using the station's SCA subcarrier. 

There were several aspects to the 
idea that many of you will find appli- 
cable to both amateur and commercial 
services. 

First there was the problem of reli- 
ability. The school system used a "tele- 
phone relay" for "emergency" mes- 
sages to the schools. One school called 
several others; and they in turn called 
others, etc., etc., and more etceteras. 
By the time it was all over, no one 
knew for certain who had received the 
message, or what the message really 
was about: Nothing gets as scrambled 
as a verbal relay after the third trans- 
mission. But the biggest problem was 
"accountability." otherwise known as 
"pinning the blame," No one could dis- 
pute a claim that a relay message was 
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not received as originally transmitted. 

The SCA digital transmission would 
eliminate all the "relay" problems, be- 
cause every school has a tuner tuned to 
the school FM station; and the digital 
data could automatically turn on a 
printer and simultaneously provide 
every school with a "hard copy" of 
whatever was transmitted from head- 
quarters. No one could claim that the 
message got garbled. To avoid the pos- 
sibility of someone claiming a computer 
foul-up, all data was to be set with 
triple redundancy — the receiver would 
unscramble the data and print a proper 
copy. 

A second aspect of the digital sys- 
tem — one certain to be used by amateurs 
and commercial services — was "store 
and forward." The school headquarters 
sends out many universal and specific 
messages during the course of a term. 
Anything of importance could easily be 
transmitted digitally, A typist or word 
processor at headquarters would simply 
type in the messages on a terminal con- 
nected through the dial-up phone sys- 
tem to a small computer at the FM sta- 
tion. Each message would be encoded 
for a specific school group of schools, 
district office, all schools, or whatever. 
The messages would be accumulated 
by the computer all day long. The fol- 
lowing morning, say at 9 AM, the com- 
puter would transmit each message to 
the appropriate schools and offices, 
each receiving a hard copy printout at 
the start of the day. The computer 
could even store messages for delayed 
transmission — for example, special 
exam reminders for high schools would 
be stored at the beginning of the term 
and automatically transmitted at the 
appropriate times throughout the year. 
(The "official" description for that 
form of data and communications trans- 
mission is store and forward.) 

Another problem to be tackled with 
digital-data transmission was that of 
pupil attendance. For some reason un- 
known to me, it was important to have 
a record of the school attendance, be- 
cause that affected state aid. One idea 
was to have the schools phone in the 
data to the station's computer (using 
voice recognition). The computer would 
accumulate the data; if. by a certain 
time, the data were not received, the 
computer would automatically poll the 



non-reporting schools. With a hard 
copy of the request at the school, and a 
soft copy in the computer's memory, it 
was considered unlikely that a school 
would claim '"they forgot." 

There are many advantages to digital 
communications: most likely you can 
think of a few particularly tailored to 
your interests, A common bond, how- 
ever, is speed and computer control. 
Taking the tail end first, let's take a 
quick look at computer control. 

For many, many years amateur TTY 
{Teletype) operators have used ""remote 
control" to leave messages for other 
TTY operators. It is not unusual for 
TTY operators to leave their receivers 
on and turn to a "net" frequency. An- 
other station coming on the frequency 
uses control signals to activate the 
printers at the receiving stations. The 
printers start up, copy the transmission 
on paper, and then are turned off by the 
transmitting station. 

Amateur radio has entered the com- 
puter age with devices such as the inter- 
face board shown in Fig. I . A computer- 
based digital-communication system 
can do exactly the same things as a me- 
chanical TTY system: except, instead 
of having the whole thing possibly con- 
trolled by a time clock, with the mes- 
sage transmitted from a punched paper 
tape or a magnetic tape recording, a 
small user- prog rammed microproces- 
sor would substitute for both the timer 
and message data bank. In short, the 
microprocessor would simply sub- 
stitute for a lot of hardware. 

As far as speed is concerned, digital 
communications can transmit several 
thoughts in less time than an SSB op- 
erator can trip the VOC with an "Errr." 
or clearing of the throat. 

As far as CW is concerned, a real 
slow digital transmission can print out 
at 300 words-per-minute, which is a 
mite faster than the average CW keying. 

An interesting application of digital 
communications would involve com- 
puter voice recognition. It would be 
possible actually to store digitized 
speech in a computer, wait for a break 
in the QRM or QRN. transmit digital 
data representing the voice input in a 
fraction of the time it would take for a 
real-time voice transmission, and then 
restore the digital data to speed (arti- 
ficial voice) at the receiving station. 
That is no big deal because voice-to- 
digital -to- hard copy (print) is done 
every day of the week over phone lines. 
Coming out voice instead of hard copy, 
and using radio rather than telephone 
line, isn't all that much different. 

One of the nice features of voice-to- 
digital-to-anything is that there's a com- 
puter on both ends. If the receiving sta- 
tion gets a garbled transmission — even 
as little as a single character — it can 
automatically interrupt the transmitting 
computer and require a repeat. 



Of course, just as it took many years 
for the "oldtimers" to acknowledge the 
superiority of SSB compared to AM. it 
will take many years for a new group of 
oldtimers to find any value in digital 
communications. But \ can't wait for 
the Canadian to report the results of 
their digital-communication experi- 
ments, for I believe it will herald the 
dawn of a new era in both amateur and 
commercial communications. 1 would 
like to gel the opinions of readers in 
both the computer and communications 
end of things regarding digital com- 
munications. If we get enough of a re- 
sponse, we'll consider it a survey and 
summarize the comment in a future 



column. You can write to me c/o Radio- 
Electronics, 200 Park Ave. South. New 
York. NY 10003 R-E 




"What's my excuse? Well, for one 
thing ... my homemade fttzz-btister 
didn't work!" 



m DIGIT PORTABLE 
RESOLUTION. 



We make a case for it. 



There are times when a 
3'/i-dipit multimeter just 
can't cut it. When you 
really need resolving 
power, you need a 
4W-DMM. For example, if 
you're measuring a 
15VDC supply, you can 
sec every millivolt of 
change on a -i Vj -digit in- 
strument. But a i l A won't 
show a change of less 
than 10 millivolts. 

The Model 945 
packages the resolution of 
a full-function 4</i into a 
convenient calculator- 
style case. With simple 
one-hand operation , 100 



In fact, we make 
two cases! 



mm /'■ / 



hours disposable battery 
life, and the high-contrast 
LCD readout, the 945 is 
an unbeatable instrument 
for the field. 

The Model 255 does 
double duty It is a 
portable instrument, 
operating too hours in 
the field on rechargeable 



The leader In 4% digit m altimeter*. 



NiCad batteries. Plus its 
AC line operation, addi- 
tional accuracy and front- 
panel configuration give 
you the added perform- 
ance of a laboratory/ 
bench instrument. 

For immediate delivery, 
demonstration, or instru- 
mentation catalog, just 
contact your local Data 
Precision distributor 
Or Call: 

(SOO) 3 43 -8 150 
(800) 892-05 2* la 
Massachusetts. 

Maintaining the 

Int^rttyof 

Measurement. 
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COMPUTER CORNER 



Computers in education 

LES SPINDLE* 



NO MATTER WHO YOU TALK TO, THE 

topic of computers in education seems 
to be steeped in controversy nowadays. 
Advocates of computer literacy empha- 
size the importance of computers to 
modern lifestyles and insist that schools 
must supply that knowledge in the 
classroom; detractors argue that more 
emphasis should be place on the 3 R's 
and less on extraneous subjects. There 
are those who insist that the era of a 
computer terminal on every desk is just 
around the corner, while others insist 
that traditional teaching methods will 
never give way to computerized in- 
struction. Some teachers enthusiasti- 
cally espouse the benefits to be gained 
from educational software, while 
others tremble with fear that a machine 
is taking over their jobs. The arguments 
go on and on ... but, as in most other 
areas of diverse opinion, the answers 
lie somewhere in the middle. 

The use of computers in education 
has certainly not developed at the 
speed that many predicted when the 
CAI (Computer-Aided /nstruction) con- 
cept first came into being in the late 
50' s. But there has been a steady 
growth in the use of hardware and soft- 
ware in the classroom. And a broader 
view of the whole concept is the reali- 
zation that, whether in or out of the 
classroom, computers represent a form 
of learning that is applicable to all types 
of people. The entire revolution in in- 
formation technology (including video- 
cassettes, cable television, teletext, 
viewdata, and all manner of sophisticated 
audio/visual presentations) brings vast 
amounts of diverse knowledge into 
easy home access. Those technologies 
represent a form of shared knowledge 
that can only improve our awareness. If 
life is viewed as an eternal school, 
wherein learning is a never-ending pro- 
cess, modern communication tech- 
nologies certainly offer the most versa- 
tile classrooms imaginable. 

One of the earliest experiments with 
computers as a learning aid occurred at 
Stanford University in the early 60's. 
Professor Patrick Suppes led a group of 
educators, who developed programs 
wherein the school's central computers 
were used for student lessons, both 
within the university and at pilot projects 
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in elementary schools. The results at 
the university were quite gratifying: 
Those who studied Russian through the 
CAI program fared better than those 
who took the course in traditional class- 
room fashion. The elementary school 
tests turned out to be less effective. 
However, a very promising conclusion 
was the fact that the CAI methods did 
seem to improve the performance of 
students in less-affluent schools, where 
the teachers often had inferior skills. 

Meanwhile, one of the most success- 
ful CAI timesharing systems was under 
development. At the University of Illi- 
nois, Dr. Donald Bitzer used a five mil- 
lion dollar grant from the National 
Science Foundation to develop the 
PLATO network. The setup consists of 
a large central computer, accessed 
through the schools via telephone lines 
by hundreds of PLATO terminals, 
mostly in public schools and universities. 
The terminals include a keyboard and 
display that presents text, graphics, 
and animated illustrations. The catalog 
of canned programs offered exceed 
5,000 hours of instructional material in 
over 240 subject areas, ranging from 
first-grade reading to graduate-level law 
and engineering. Also offering its own 



programming language, TUTOR, the 
system enables teachers to develop 
their own instructional programs. 

While PLATO and other mainframe 
educational projects provide some ver- 
satile and effective teaching programs, 
the cost is often prohibitive for many 
secondary and elementary schools. So 
companies such as Digital Equipment 
Corp. and Hewlett-Packard have tapped 
the market by providing CAI course- 
ware for microcomputers. Math pro- 
grams form the bulk of what is available 
presently; there is a very pressing need 
for more and better courseware for 
microcomputers. The difficulty of find- 
ing programmers who have adequate 
knowledge of educational principles 
contributes to that shortage. And in 
true chicken-or-the-egg fashion, the 
lack of courseware deters the purchase 
of computers by schools. 

Besides the cost of the large time- 
sharing systems, there is another draw- 
back that frequently hampers their ac- 
ceptance by many teachers and school 
administrators. As more users come on- 
line, response time is slower. Young 
children become impatient if it takes 
too long to access a response. The 
effect of being ignored is much the 




FIG. 1 
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same as if the student does not get 
proper attention from his teacher, due 
to an overcrowded classroom. Worse 
yet, the waste of valuable classroom 
time is not the ideal circumstance for 
efficient classroom procedures. 

Another problem that occurs is the 
instance when a system "crashes," or 
otherwise can't be accessed. Whether 
due to interference on the phone line, 
temporary problems in the mainframe 
computer, or other deterrents, a 
teacher's schedule can be disrupted if a 
lesson can't be given as planned. 

For those reasons, smaller computers 
used within the school system, rather 
than individual terminals connected to 
a remote network, are becoming more 
prevalent in the classroom (see Fig. 1). 
Systems such as the various TRSSO 
models. Apple II, Commodore Pet and 
the Atari 400 and 800 systems are popu- 
lar, because they combine graphic 
capabilities with affordability and ease- 
of-use. Software is available for each of 
those systems, often by outside ven- 
dors. Besides their use in the classroom, 
the systems are frequently used by 
parents to give their children additional 
educational experiences at home. Avail- 
able software for them includes such 
subjects as computer programming, 
languages, mathematics, music, sociol- 
ogy, grammar, and most other class- 
room studies, 

CAI courses generally fall into three 
basic categories: drill and practice, 
tutorials, and simulations. Drill and 
practice software function essentially 
as a review process. In teaching basic 
math, for instance, a youngster is given 
the problem on the CRT screen, then is 
asked to supply an answer. If the 
answer is correct, another problem is 
presented; if incorrect, the student is 
asked to try again. After making two 
errors, the student is given the answer. 
Courses in state capitals, touch typing, 
and other subjects present questions in 
a trial rand-error format. 

Tutorials are generally more ad- 
vanced than drill programs, offering 
more in-depth exposure to more com- 
plex topics. Many colleges use tutorial 
software for such topics as matrix 
algebra, science, and medicine. Most 
such systems come with sets of cassette 
tapes that have two tracks, one for 
audio and one for the computer. The 
user listens to the instructions on the 
audio track through the television 
speaker, while the data track displays 
written information, charts, graphs, 
and other learning aids on the screen. 
At specific points, the computer stops 
the tape and the user is asked to answer 
questions on the information presented. 

Simulation programs are often used 
in game applications, but their useful- 
ness is much more widespread than 
simple recreation. Hypothetical situa- 
tions are described and the user inter- 



acts with the computer, step by step, to 
provide solutions to problems that 
arise. For instance, medical students 
might watch as a surgical situation is 
being described. The students handle 
each phase of the operation and deal 
with the individual complications or 
unique problems that may come up. 
The same sort of process can apply for 
legal situations, equipment operations, 
or any other methodical process that in- 
volves making decisions. 

Computers in education are neither 
proceeding at the break-neck pace that 
was originally projected, nor are they 
headed for the debacle that skeptics 
predicted. For such applications as 



home study, industrial training, and self- 
education, there is already evidence of 
growth. 

In actual classroom situations, com- 
puters are gradually overcoming such 
obstacles as the shortage of courseware 
and prohibitive school system budgets 
— and such less-obvious hindrances as 
resistance by teachers who fear for 
their jobs — but the expansion is de- 
finitely occurring nonetheless. As tech- 
nology in microcomputers improves on 
a day-to-day basis, the devices are 
making inroads into every aspect of 
our lives. Though it's taken a little 
longer than expected, education will 
certainly be no exception. R-E 
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MS 215 




Non-Linear Systems' trio of mini- 
scopes are accurate, affordable, 
portable. And there's one to match 
nearly every budget and need. 
Standard features on all models 
include an input impedance of 1 
megohm with 50 pF; maximum in- 
put voltage of 350 V; trigger modes 
in auto, internal, external and line; 
slope that's + or - selectable; 
graticule (4x5 division of 0.25" 
each); dual power sources operat- 
ing either internally from recharge- 
able lead acid batteries or external- 
ly from 115 VAC or 230 VAC (50-60 
Hz) via plug-in transformer; handy 
size (2.9"H x 6.4"W x 8.0"D) and 
weighs just 3 lbs.* 

Check the chart below for de- 
tails of model features and specifi- 
cations. 
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The remarkable Touch Test 20 DMM. With 
the Touch Test 20 Non-tinear Systems intro- 
duces the 2 lb. 4 oz. test lab. Now, with 20 
key test functions at your fingertips (plus the 
ability to measure 10 electrical parameters 
and 44 ranges), you can take one lab to the 
field instead of a cumbersome collection of 
individual testers. 

The new Touch Test 20 D M M features: 

• Built in temperature measurement {including probe; 
F" and C") 

• Capacitance measurement 

• DC Voltage (200 MV - 1000V) 

• AC Voltage (203 MV - 1000V) 
i DC Current (200 (iA - 10A) 

• AC current (200 iiA - 10A) 
. Resistance (200 Q - 20MU) 

• Diode Test 
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STATE OF SOLID STATE 



A look at MOS and CMOS technology 

ROBERT F. SCOTT. SEMICONDUCTOR EDITOR 



The past two or three years have 
given us many advances in the field of 
power semiconductors. Among those 
developments are increases in operating 
voltage, operating frequency, and 
switching speed. The advances in semi- 
conductor technology were needed to 
keep up with those in power control, 
switching-type power supplies, Class-B 
switching-type hi-fi power amplifiers, 
and other applications requiring fast, ef- 
ficient transistors capable of handling 
high voltages and current. 
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FIG. t 

It all began with the MOS (Metal-Ox- 
ide Semiconductor) technology that 
gave birth to the MOSFET (MOS Field- 
Effect Transistor). In the MOSFET, a 
metal-gate electrode is placed on a sili- 
con dioxide insulator as shown in Fig. 1. 
The drain and source are carrier-doped 
p+ regions in the n-type silicon sub- 
strate. Normally, that type of MOSFET 
acts as an open circuit between the 
source and drain until a negative voltage 
is applied to the gate. When that hap- 
pens, a conducting channel of positively 
charged holes permits current to flow 
between the source and drain. (Holes 
are the absence of electrons. The cur- 
rent carried between source and drain is 
equivalent to conduction by positive 
charges; thus p-type conduction through 
a p channel.) Hole conduction is en- 
hanced (increases) as V GS is made more 
negative. 

An FET of the opposite polarity 
(called n-channel — for /t-type conduc- 
tion) can be made so current is conduct- 
ed between source and drain by elec- 
trons when a positive voltage is applied 
to the gate. 

Both n- and p-type FET's can be fab- 
ricated on the same chip to form a CMOS 
(Complimentary MOS) or COS/MOS 




FIG. 2 



( COmplementary-Symmetry MOS — an 
RCA designation) structure. 

CMOS devices are most widely used 
as logic elements with p-type and n-type 
MOSFET's connected in series on the 
same chip as shown in Fig. 2. The de- 
vices are normally fabricated on /i-type 
silicon material that serves as the sub- 
strate for all of the p-channel MOSFETs 
p+ channels, diodes, and resistors. A 
lightly doped p well is diffused into the 
fl-type base material. Guard bands sur- 
round the n-channel and p-channel 
MOS devices to prevent leakage be- 
tween them. The p+ guard band on the 
n-channel device serves as the internal 
ground or V ss bus. The n+ guard band 
serves as a bus connecting the V DD sup- 
ply to all p-channel devices. 

Figure 3 shows an inverted made us- 
ing an n-channel and p-channel en- 
hancement-mode FET. The gates are 
connected in parallel. When a voltage of 
given polarity is applied to the gates, 
only one transistor can conduct: both 
cannot conduct at the same time. The 
substrate of the p-channel transistor is 
at V DD and the substrate for the n-chan- 
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nel is at V ss . or ground potential. 

If the inverter gates are high (logic 
"1"), the w-channel MOSFET is turned 
on and the p-channel MOSFET is turned 
off. Thus the output is low (logic "0"). 
If the input to the gates is low, the 
FET n s change states: the n-channel de- 
vice turns on and the p-channel device 
turns off. Since the CMOS device can be 
compared to two series-connected nor- 
mally-open switches, only one of which 
can be closed at a time, no current can 
flow from the supply ground. 

The quiescent power consumed by 
the CMOS device is extremely low — 
equal to the product of supply-voltage 
V DD and leakage- current I L . The device 
draws appreciable current only during 
the transition from logic '"0"' to logic 
"' I ". and vice versa. Therefore, the av- 
erage current, and thus the power con- 
sumed by the device, is directly propor- 
tional to the switching. 

The extremely low power consump- 
tion, and the fact that thousands of MOS 
devices can be fabricated on a single 
chip, makes possible low-cost IC's with 
extremely complex circuits for use in 
calculators, microprocessors, etc. 

CMOS devices are not limited to logic 
applications. Gates and inverters can be 
used as oscillators, as well as astable 
and monostable (one-shot) multivibra- 
tors. An example of that is the R-C oscil- 
lator used in the circuit shown in Fig. 2 
in last months installment of this depart- 
ment (March 1982, issue). 

With this introduction to MOS and 
CMOS technology, we are ready to ex- 
amine some of the more recent technol- 
ogy advances. We'll do that in future 
columns. R-E 
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HITACHI 

100MHz 

OSCILLOSCOPE 

MODEL V- 1050 



• 20kV CRT supply 

• Large, bright 8 x 10 cm screen 

• Four-trace operation (Chi, Ch2, A trigger, B trigger) 

• High sensitivity 500 uV/div (5MHz) 

• High accuracy ±2% ( + 10°C to 35°C) 

• Alternate timebasepp^Afctjion 
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V-550B 50MHz, DC1AL TRACE DELAYED SWEEP 
PORTABLE OSCILLOSCOPE 



Delayed sweep 
permits 1,000 X 
Magnification 

Variable Hold-off 
Circuitry Facilitates 
Pulse Measurement 



• Variable Trigger 
Hold-off 

• Full TV Triggering 

• Single Sweep 

• Automatic Focus 
Correction 




• Large, Bright 8 x 10cm Screen 

• High Sensitivity lmv/div 
(10MHz) 

• 5 ns/div Sweep Rate 

• 3rd Channel Display 
(Trigger View) 



SERVICE CLINIC 



An unusual overvoltage-protection circuit 



JACK DARR, SERVICE EDITOR 



A READER WROTE IN ABOUT A PROBLEM 

in an RCA CTC-74AA chassis. Looking 
it up, I found that the set was a solid- 
state 1976 model with an unusual fea- 
ture — it used an electro-mechanical re- 
lay in the overvoltage-protection circuit. 
Of course, that was the circuit that was 
giving the reader problems. I thought 
the circuit was unusual enough to merit 
discussion here. 

The complete circuit is shown in Fig. 
I . The relay is a DPDT type. One set of 
contacts is connected across the PTC 
(positive Temperature Coefficient) 
thermistor that is in series with the 
primary of the power transformer. The 
second set of contacts is in the + 174- 
volt DC supply line to the horizontal- 
output stage. The action of that circuit 
involves some very critical timing. 

At turn on, the relay's contacts are 
open. Having a postive temperature co- 
efficient, the thermistor has a low resis- 
tance, about 15 ohms, when cold. As 
things heat up, its resistance rises rather 
quickly. When power is applied, the 
thermistor conducts just long enough to 
allow a pulse of AC to reach the primary. 
That, of course, generates a DC pulse 
in the secondary. 

The DC pulse develops the + 174- volt 
DC source voltage. That is dropped to 
about +40 volts by the 8200-ohm resis- 
tor and is fed to the relay coil. In- 
cidently, that is a 2000-ohm coil and 
only a few milliamps are required to 
energize the relay. 

The fun begins when the pulse 
reaches the coil, energizing the relay. 
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Both sets of contacts close. The ones 
across the thermistor short it out, al- 
lowing the full AC voltage to be applied 
to the primary. The other set of con- 
tacts connect the DC supply with the 
horizontal-output stage, and we're off 
and running. 

The most interesting part of this 
scheme is the overvoltage-protection 
circuit. There is a Zener diode connected 
between the +40-volt line and the base 
of Q201 . That transistor's collector and 
emitter are connected across the relay 
coil. Normally, Q201 is cut off and has 
no effect on the relay's operation. But 
if the DC voltages go too high, the 
Zener diode conducts. That applies a 
voltage to the base of the transistor 
causing it to conduct and short out the 
relay's coil, which opens the contacts. 
The open contacts in the high-voltage 
supply kills the high voltage and the 
sweep, and the open contacts across 
the thermistor put the thermistor back 
in series with the primary. Putting the 
thermistor back in the circuit almost in- 
stantly drops the voltage to the primary 
to about 2- volts AC. Thus, the hori- 
zontal-output stage, the high-voltage 
supply, and the power transformer are 
protected by this circuit. 

The problem that the reader who 
brought the circuit to my attention had 
was that the relay did not close. He 
noted that when the set was first turned 
on, the pulse did appear on the +40- 
volt line, but that the voltage dropped 
rapidly to zero. The presence of the 
pulse is the first thing that should be 
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checked. If it is there, but the relay 
does not close, you should check the 
coil for continuity or an open ground 
connection. If the coil is good, check 
Q201 for a short, because that could 
also keep the relay from energizing; 
also check the Zener. If you are unsure 
whether that section is the cause of 
your problem, try pushing the relay 
contacts closed, using an insulated 
tool. If the set works, you can be cer- 
tain that you are on the right track. 

One final note, in the Sams Photofact 
schematic for the set (No. 1599-2), the 
relay is drawn in the energized state 
with the contacts closed. Be careful, 
because that can confuse you; I was 
confused for a moment. 

It's a very interesting circuit and, 
fortunately, one that should be quite 
easy to service. Have fun! R-E 

SERVICE 
QUESTIONS 

POWER TRANSFORMER NEEDED 

/ need a power transformer for an Allied 
83 YU 146 scope that uses a 5CP1 CRT, 
and cant get It from Allied Radio. Can you 
help me?— Ay., Beaver Dam, Wl 

A Triad R45C should work nicely. It 
has a 400-0-400- volt B+ secondary and 
an 800- volt HV secondary. In most 
scopes, the HV secondary is tied to one 
end of the B+ winding to produce 
+ 1200 volts and, while the 5CPI is a 
PDA (Post Deflection Acceleration) 
type, it doesn't require that high volt- 
age — the B+ alone should do the job. 

The transformer also has a 5. 3- volt 
secondary winding rated at 0.6 amps: 
that should power the heater. 

You've got a good old scope, and it 
should give you good service for a long 
while. 

INTERMITTENT PREAMP 

Eight years ago I built a Dynaco PAT -4 
preamp from a kit and until recently it's 
worked fine. Lately, the left phono-input 
has gone dead about every three or four 
months. I traced the problem to the first 
preamp stage (Q1 and 02). When I touched 
a screwdriver to the base of 02, / got a 
"pop" and the circuit came back to lite. 
I've resoldered all the connections on the 
PC board, but the circuit still dies from 



116 



time to time and has to be revived with the 
screwdriver. Do you have any ideas? — J.F., 
Manitowoc, Wl 

You've already done one of the things 
I would have suggested — bad solder 
joints are frequently the cause of inter- 
mittents. The other major case is inter- 
mittently open low-voltage electrolytic 
capacitors used for coupling. Your 
problem could be CI at the input of this 
stage, or C4 at the output. Don't rely on 
testing the capacitors outside the cir- 
cuit — I've found that the heat involved 
in desoldering them sometimes heals 
the open joint. I'd suggest that you re- 
place one or both of them and see if that 
doesn't help. 

SONY REGULATORS 

Sergeant R. Hendricks writes from 
Germany that he has discovered some- 
thing about Sony voltage regulators. 
He says that, after replacing bad parts, 
he checks the regulators without the set 
load. L'nder those conditions, the B- 1 - 
voltage rises to almost the full supply- 
voltage. Hooking a 1500-ohm. 20- watt 
resistor between B 4 - and ground will 
allow you to verify that the regulator's 
operating properly. 

TRIPLER PROBLEM 

I got a Sylvanta CX4161W with no 
vertical sweep and fixed that problem 
but then had bad retrace lines. I couldn't 
gel them out by reducing screen volt- 
ages, etc.. so F returned the set to its 
owner. 

Two days later he called and said it 
was making a "snapping'' sound. I 
found that the tripler had a hole burned 
in its underside and was arcing to ground 
Changing the tripler fixed that and the 
retrace problem. I never heard of that 
happening, but it did. — Bill Draeb, 
Kewaunee, Wl 

Neither have I, Bill, but I'll believe 
anything at this stage of the game! 

LOSS OF HIGH VOLTAGE 

I just saw your reply to R.A.H. of 
Fort Hood. TX on the loss of high 
voltage, where the neon lamp near the 
high-voltage rectifier glowed (Radio- 
Electronics, May, 1980). Your answer 
was correct, but you may have over- 
looked one thing. In many cases like 
that, look for an open horizontal- yoke 
winding, especially if all of the high- 
voltage tubes are OK. Unplugging the 
yoke will restore the high voltage on 
most GE and Zenith sets, but not Sears, 
Sylvania. etc. If the neon lights, it elim- 
inates the flyback and tubes, and points 
to the yoke as the problem. Hope this 
works ! — Bill Silky, Stratford, CT 

TUBE BREAKER 

A Quasar TW-934 came in with the 6LF6 
tube dead and the glass envelope broken. 
I checked several things, replaced the 
tube, and sent the set back. Two weeks 
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later, back it came — again with a dead 
6LF6 and broken glass. All my readings 
are in the ballpark. Something's causing 
this problem, but I don't know what. — 
CM., Alptaus, NY 

This isn't a new complaint — some of 
the okler RCA's used to have it. along 
with other sets. The most likely cause 
is a failure of the horizontal drive to the 
grid of the 6LF6. That will make the 
tube draw a tremendous current, over 
healing it to the point where the en- 
velope shatters. 

Check the whole horizontal-oscillator 
circuit— especially the connection 
between the plate and the 6LF6's grid. 
Tap on things and look closely for any 
signs of a bad solder-joint. 

Also, find out from the owner 
whether the set failed at tum-on. or 
after it had been playing a while. If it 
quit when it was turned on, the oscillator 
may not be starting. Replace C23 and 
C24, the feedback capacitors across 
the oscillator coil. 

INTERMITTENT VERTICAL SWEEP 

/ have a vertical sweep problem in this 
Admiral 2K20B4. I've replaced all of the 
capacitors in the vertical sweep circuit, 
but about 10% of the time you only get a 
horizontal line when the set comes on. 
When I try to take readings, the set begins 
to operate normally. I've used new tubes, 
etc. What is going on?— J.C. Whittier, CA 

It sounds like you have an intermit- 
tent solder joint somewhere in the feed- 
back loop between the plate of the 
vertical-output tube and the grid of the 
oscillator tube. When you touch it with 
the test equipment, the tiny transient 
you cause "fixes" the bad joint. Start 
at the plate of the vertical-output tube 
and go through the whole circuit, re- 
soldering every joint. This may be a 
shotgun method, but sometimes it's the 
best way to handle something like this. 
There aren't that many parts in this cir- 
cuit anyway. Also, flex the PC board in 
this area, a hairline crack could cause 
the same problem. 

DARK BAR 

This Quasar TS-938 has a dark vertical 
bar near the left side of the screen. Also, if 
left on for a short period of time (about 2 
minutes), D-12 in the power supply shorts. 
Changing the DA~F panel did not help — 
W.D., Kewaunee, Wl 

That has happened before. The cause 
seems to be leakage or internal arcing 
in the high -voltage rectifier: that gen- 
erates a burst of RF that blanks the 
raster. The cure is to try a new rectifier. 

On the diode that keeps blowing, 
make sure that the replacement is a fast 
recovery type. That sounds like a typi 
cal case of using the wrong type of diode 
tn a horizontal-frequency circuit. The 
wrong kind of diode usually lasts about 
2 minutes or less. R-E 
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EQUIPMENT REPORTS 



continued from page 24 



were somewhat difficult to read. Also, 
bear in mind that "copy does not mean 
carbon. Using sheets of letter-size 
paper, the original and two NCR (No 
Carbon Required) copies just barely 
slipped through. The original and three 
NCR's required considerable care to 
load. Unless a Mylar carbon film was 
used it was somewhat difficult to make 
"carbon copies'" using single sheets 
because it was difficult to load single 
sheets interspersed with ordinary 
carbon paper. Paper rolls that con- 
sisted of factory interleaved original, 
carbon and "second sheet" (copy) 
were more convenient because they 
fed through smoothly and without any 
bother. Actually, roll paper proves the 
most convenient to use: and it's cer- 
tainly inexpensive if you purchase the 
Ordinary teletype-paper grade. 

One nice feature is that the paper 
can be rolled backwards or forwards 
whether the power is on or off. Typical 
of matrix printers, the print line is low, 
out of sight. If you print one line you 
can roll the paper forward to check 
copy and then roll it back for additional 
printing; it's not necessary to turn off 
continued on page 1 54 



NEW PRODUCTS 



For more details use free 
information card inside back cover. 



WIRE-WRAPPING TOOL, model P 184-1 
uses Vector's patented Slit-N-Wrap con- 
cept, which permits wrapped -wiring with- 
out measuring, cutting, or stripping. 
Tefzel-insulated 28-gauge wire is routed 
through the tool's center past a knife-edge 
in the bit where the insulation is split 
lengthwise. As the tool is rotated on the 
post, the insulation parts, making a gas- 
tight, metal -to-metal contact with the post. 
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A 50-foot spool of wire permits about 
200 daisy-chained or 150 post-to-post 
seven -turn wraps, with an average lead 
length of two inches. The 300-foot spool 
gives up to 1200 daisy-chained or 900 
post-to-post terminations. The wire is 
available with black, blue, green, red, 
white, and yellow Tefzel insulation. 

The model P184-1, with a 50-foot spool, 
is priced at $39.00. The optional 300-foot 
spool bracket is $12.40. Packages with 
two 50-foot spools of Tefzel insulated wire 
are $5.67, while 300-foot spools are 
$1 5.73— Vector Electronic Company, 
12460 Gladstone Avenue, Sylmar, CA 
91342. 



RF MODULATOR, model W-470P, takes 
the audio and video signals from the satel- 
lite receiver, modulates an RF carrier and 
outputs the RF signal on a standard 75- 
ohm "F" connector — for viewing on 
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Channels 3 or 4. The interface circuit is 
compatible with a wide variety of satellite 
receivers. 

A unique feature of the model W-470P is 
the independently controlled audio-video 
levels. If the user receives a strong/good 
video signal, the audio can be strength- 
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SHELF FILES 

Eliminate the mess of loose magazines, 

catalogs and newspapers. Find what you want 
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The FEATURES 
you want in a 

20 MHz DUAL TRACE 
OSCILLOSCOPE 



DC-20 MHz dual trace @ 5mV to 
1 0V/Div on 1 1 ranges. Operating 
modes Ch 1 , Ch 2, dual, add, sub,, 
chop, X-Y. Sweep Time 0.5 fi sec to 
0.5 sec/Div on 19 ranges plus X5 
mag. 5 trigger selections; 3 filters; 
auto free run; TV-V/H. 5V4" rect. 
CRT with internal graticle and 2kV 
acceleration. TTL intensity modu- 
lation. Switching regulator power 
supply. Comes complete with two 
1 0: 1 hook-on probes. Detachable 3 
conductor AC cord, spare fuses, 
and full one year ltd. warranty. 




At PRICES you 
can AFFORD! 



1-9 

Ea. 



10 up 
Ea. 



MS-6020 
Described 
MS-6021 
with Delay 
Sweep 
MS-6120 
with Built-in 
ZVz DMM 



$649.00 $585.00 



699.00 630,00 



765.00 690.00 



Available at selected distributors 
or write/phone: 



m 



SOAR 

corporation 



NORTH 
AMERICAN 

1126 Cornell Avenue 
Cherry Hill, NJ 08002 
Tel. (609) 488-1060 
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ened easily to complement the video 
signal. 

Differential gain errors are minimized. 
thus decreasing the effects of chroma- 
nance disturbance, and adjacent-channel 
interference is also minimized, virtually 
eliminating cross-talk. The front-panel 
controls are easy to operate, and the size 
is compact: 4Va x 3V4 x 8V* inches. The 
mode! VV-470P is priced at $121.00.— 
Showtime Video Ventures, 271 5 5th Street, 
Tillamook, OR 94714. 

COUNTER/TIMER, model 310, has five- 
functions and two-channels, and measures 
frequency, period, unit, frequency-ratio, 
and time. It has four gates times from 10 
milliseconds to 10 seconds. The 8-digit 
display is Va-inch LED's. Stable triggering 
is assured from DC to the limit of all 
ranges, and there are also self-test 
features. 
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There is a two-step prescaler for fre- 
quency measurement. Input impedance is 
1 megohm for direct and first prescaler. 
and 50 ohms for second prescaler. Sensi- 
tivity for the sine wave is 35 millivolts RMS 
across all ranges. There is a two-step low- 
pass filter, two-step attenuator, AC or DC 
coupling select for the 1-megohm input, 
and trigger-level control with an LED 
indicator. 

Both channels have trigger outputs. By 
monitoring this output on an oscilloscope, 
a precise trigger point can be selected, 
and stable and accurate triggering can be 
assured for complex waveforms. 

The time base is aone-part-per-million, 
trimmable, modular TCXO. There are 1- 
MHz and 10-MHz time-base outputs pro- 
vided. Those time-base outputs can be 
connected to the inputs to test the front 
end , or they can be used as sig nal sou rces 
for other equipment. There is a test mode 
which applies the time base internally to 
the counter section, and verifies the op- 
eration of the time base and logic, apart 
from the front end. 

The model 310 is priced at $420.00.— 
FSI, 1894 Commercenter #105, San Ber- 
nardino, CA 92408. 

LOG AMPLIFIER, model LPA-1305, is de- 
signed primarily to detect audio signals 
and eliminate the need for computations 
of voltage levels to relative dB levels, 
n o r m a 1 1 y asso c i ated w i th s wept-f req ue n cy 
measurements. The unit is compatible with 
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Test 
computer 

terminal 
_CRTs_ 

with a 

B&K- PRECISION 

portable 

CRT analyzer 




Model 467 
$495 



Now you can save time and reduce call- 
backs by field testing most any monitor 
or computer-terminal CRT, The 
B&K-PRECISION 467 CRT restorer/ 
analyzer provide a definite "yes or no" an- 
swer to tube condition on an easy-to-read 
meter, it offers fast set-up and testing and 
measures true dynamic beam current. All 
CRTs are checked identically — including 
all color "in-line" and "one-gun" types. 
Checks virtually all types of terminal CRTs. 

In addition, the 467 offers a powerful 
digitally controlled CRT restoration 
method so that you ' II be able to extend 
the life of many "bad" CRTs and 
guarantee results. 

a Exclusive multiplex technique tests 
all three guns of a color CRT 
simultaneously 

■ Exclusive circuit tests focus-electrode 
lead continuity 

■ Obsolescence proof: perpetual set-up 
charts available 

■ Improves profitability by reducing call- 
backs — repair a terminal in one trip 
instead of two! 

■ Enti rely self contai ned ; weighs only 
10 pounds 

For additional information and the 
name of your local distributor, call toll- 
free 800-621-4627. 
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DYNASCAN 
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6460 West Cortland Street 
Chicago. Illinois 60635 • 312^889-9087 
Inn. Sis., 6460 ■■'■' Con land Si., Cnicaro. IL 5W35 
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most low-frequency sweep generators. 

The model LPA-1305 is used to convert a 
linear frequency-response envelope to a 
logarithmic DC output, enabling relative 
dB values to be measured directly from a 
linear scale, such as an oscilloscope 
graticule. After setting the amplifier's at- 
tenuator controls, a standard linear scale 
may be calibrated to equal increments of 
dB values. 

The unit features linear or logarithmic 
amplitude operation and a 20-Hz to 300- 
kHz bandwidth over an operating input 
range of -70 dBV to +40 dBV. There are 
three adjustable frquency markers and a 
built-in linear-detectorcircuit. which has a 
switchable fast/slow response time for av- 
erage readings of noisy waveforms. The 
human-engineered front-panel design in- 
sures simple operation, making the device 
well suited for the production line, as well 
as for design environments. The model 
LPA-1305 is priced at $440.00.— Leader 
Instruments Corporation, 380 Oser Ave- 
nue. Hauppage, LI, NY 11 788. 

VOLTAGE & CONTINUITY TESTERS, 

model 202 and model 203 are AC/DC and 
provide basic voltage and continuity test- 
ing with burn-out and overload protection. 
They cover all commonly encountered 
needs in the home, farm, car, boat, and 
most shop electrical work. These portable 
units may be operated on one 1.5-volt 
battery. 

The continuity function may be used to 
obtain an approximate circuit-resistance 
reading. The meter deflection is merely 
referenced to an auxiliary chart to estimte 
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the resistance of the circuit. 

The voltage ranges of the model 202 
(shown at right in photo) are 12. 24, 120. 240 
VAC, 1 .5, 6. 9, 12, 22.5 VDC. Its continuity 
ranges are 0-150.000 ohms (appoximately 
10,000 ohms at half scale). Overload pro- 
tection is automatic on all ranges up to 250 
volts. 

The voltage ranges of the model 203 
(shown at left in photo) are 1.5-480 VAC or 
VDC, and its continuity ranges are 0- 
100.000 ohms (approximately 7000 ohms 
at half scale). Overload protection is auto- 
matic on all ranges up to 500 volts. 

The overload protection on both models 
is designed internally to eliminate 
nuisance fuse blows 



ESR METER 

checks electrolytics 

IN-CIRCUIT and is TV shop 

FIELD-TESTED: 

The most fantastic instrument I've 
ever bought— Billings, Mt. Used it 
3 months; it only missed once— 
Marinette, Wis. (Typical). Squeal 
& no sync: 3 bad caps in B+ & 
AGC; Many Thanks— Taos, N.M. 
Please ship another; very satis- 
fied—Glen Rock, Pa. It's fantastic 
—St. Joseph, Mo. Please rush; 
heard good reports— Htcksville, 
N,Y. One tremendous meter — 
Alexandria, Minn. Send your 
Super meter; beard about it— N. 
Olmstead, Ohio. Love that ESR 
Meter — Acton, Mass. Used it in- 
tensively for 30 days; it's been 
100% effective— Pittsburgh, Pa. 

Ideal for preventive maintenance; 
measures electrolyte dryness & 
shows up intermittent opens. 

60-day Satisfaction Guarantee. 
Send check or M.O. or call 
(313) 435-8916 for COD 
Or write for free brochure to: 

C- re a live fL.lectronlc6 

ESR Brochure $ 99.00 
1417 N. Selfridge postpaid 



Clawson, Mich. 48017 



USA £ CAN. 
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An enclosure as 
good as your idea. 




You've turned a good idea into a piece of equipment— 

now you need a good enclosure. Here's how PacTec 

can help you with our versatile enclosures: 

•Attractive yet inexpensive. • Durable ABS construction. 

• Many sizes, colors, accessories. • Built in 

bosses and slots speed component 

mounting. • Available off-the-shelf 

from single unit to production 

quantities. See them at your 

PacTec Distributor. And ask 

him for your free catalog. 



'Corp. 
subsidiary of La France Corp. 
Enterprise and Executive Avenues 
Philadelphia. PA 19153 (215) 365-8400 
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INTRODUCE YOURSELF TO THE NEW 

ROBOTICS AGE' 

The Journal of Intelligent Machines 

Robotics Age magafcine is changing. We're changing to reflect the 
rapid advances that are being made in the field of robotics as the in- 
dustry blossoms through the 1980's. With Carl Helmers, founding 
editor of BYTE magazine, as its new editor. Robotics Age will bring 
its readers increased in-depth coverage of exciting topics such as 

• artificial intelligence: • do it yourself domestic robots 
the minds of- machines • principles of friendly 

• new products and reviews interactions 

• learning by doing « robot environments 

Robotics Age, the Journal of Intelligent Machines, is the major 
outlet for thought regarding the applications and innovations of an 
age of automation. . . the robots of the home, the office, the Factory, 
and the mind. Don't miss a single issue covering this fascinating 
new technology. 

UrQIl want to introduce mvsclf TODAY 
| tQ B to the new Robotics Age. 



Name 



Company 



Address 



City State/ Provld ence/Cou ntry Postal Cod e 
United Canada Fo:eign 
states Mexico* Rataa 
D 1 year (6 Issues) «15 $17 *19 
D 2 years (12 issues) $28 $32 $36 
□ 3 years (18 issues) $39 $45 $51 

'US Funds on US Bank 
D Bill VISA □ MasterCard U Bill me (N. America on 



Card No. 




Signature 



Send to: ROBOTICS AGE, P. O. Box 358, Peterborough. N.H. 03458 
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cure the 10 most 
common nuisances 
in PA instantly 




fact: These 10 problem solvers in 
your toolbox are like 1 new tricks up 
your sleeve. Or 10 hours of saved 
time. Or money in the bank. They 
make molehills out of troubleshooting 
mountains, without soldering, or 
splicing, or internal equipment 
modifications. 

Problem: Solution: 

Input A15AS Microphone 
Overload Attenuator— prevents 
overload. 

Phasing 



A15PRS Phase 

Reverser 

for balanced lines. 



Low- 
Frequency 

Noise 



A15HP High Pass 
Filter— reduces low- 
frequency noises and 
proximity effect. 



High- 
Frequency 
Noise 



Lack of 

Presence 



At 5 LP Low Pass Filter- 
reduces objectionable 
high-frequency noises. 

A15PA Presence 
Adapter— adds intelligi- 
bility and brilliance. 



Sibilance A15RS Response 

Shaper— slbilance filter- 
ing, plus flattened 

_ response. 



Line Level 

to Mic Input 



Matching/ 
Bridging/ 
Isolating 



A15LA Line Input 
Adapter— converts bal- 
anced low-impedance 
mic input to line level 
input. 

A15BT Bridging Trans- 
former— matches bal- 
anced or unbalanced 
devices of different 
impedances. 



Trouble- A15TG Tone Generator 

shooting -700 Hz signal helps 

check levels, connec- 
tions, mixer inputs, and 
cables. 



Microphone 

Impedance 

Matching 



A95 and A97 Series 

Line Transformers— 
make it possible to con- 
nect low- impedance 
lines to mid- and high- 
impedance inputs (or 
vice -versa.) 




The Sound of the Professiona ls' 



Send for the brochure, AL280F 

Shure Brothers Inc., 222 Harlrey Awe., 

Evanston, IL 60204. 

In Canada: A. C. Sirnmonds & Sons Limited 

Manufacturers of high fidelity components, 

microphones, sound systems and 

related circuitry. 




The price of the model 202 is Si 9.50; the 
model 203 costs $24.50— Triplett Corpo- 
ration, One Triplett Drive, Bluffton. OH 
45187. 



RADAR DETECTOR, the Fuzzbuster In- 
former, uses an advanced integral detec- 
tion system that picks up all types of 
radar — even the "off" frequency signals 
that other units miss entirely. It is com- 
pletely automatic; there are no knobs to 
turn or buttons to push: simply plug it in. It 
is compact and light enough so that it can 
be visor-mounted, and it comes with its 
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own b racket. The suggested retai I p rice of 
the Fuzzbuster Informer is $1 29.95 — Etec- 
trolert, Inc., 4949 South 25A, Troy, OH 
45373. 



HIGH-SPEED MODEM BOARD, the 

M/LINK, is an S-100 telecommunications 
controller that transmits data eight times 
faster than any other modem available on 
an S-100 bus. It enables a wide range of 
microcomputers to talk to mainframes 
over a standard dial-up phone line. THE 
M/LINK accommodates error-free data 
transmission at 2400 bits per seconds, us- 
ing the Bell 201 C standard and allows alter- 
nate data and voice communications. 
SDLC or Bi-Sync protocols are PROM- 
selected at the time of installation. 
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Where, at 300 baud, it takes 45 seconds 
to fill a CRT screen, the M/LINK, at 2400 
baud, performs the same operation in 6 
seconds. It provides either DTMF {Touch- 
Tone} or pulsed line dialing, and fea- 
tures auto-dialing and auto-answer capa- 
bility. Transmit level is -9dBm, receive 
level is to -40dBm, and RTS/CTS delay 
is jumper-selected 25 or 150 milliseconds. 
The M/LINK is priced at $1500.00.— Micro- 
motion Incorporated, 1620 Montgomery 
Street, San Francisco, CA 94111. 

SPEAKER SYSTEM, the Realistic Mach 
One Liquid Cooled speaker (model 40- 
4029) offers 160-watt power-handling 
capacity and 25-20, 00O-Hz response. The 
cooling agent is "ferrofluid" — a magnetic 
liquid that increases power-handling 
capacity by improving heat-transfer away 
from moving driver elements. The fluid 
con tin tied on page 125 







HICKOK LX304 
A TOUGH Value 
to beat at $99.95 




Here is the truly inexpensive, high 
performance Digital Multimeter 
you've been looking for! 

Lightweight, but rugged. Accu- 
rate. Precise. Reliable. Safe. Easy 
to hold and operate with the same 
hand. Made in the U.S.A. 

All the super-durable, high quality 
professional meter you need for 
service and maintenance work. 

• Automatic polarity, zero and 
overrange indication 

• Easy to read 14" high LCD 
display 

• V4 year battery life in typical use 

• Withstands 4 ft. drop test 

• Automatic decimal point, 
built-in low battery indicator, 
diode and transistor testing 
capability 



Priced under $100, the 
LX 304 offers the best 
performance per dollar. 



HICKOK 




THE HICKOK ELECTRICAL INSTRUMENT CO 
10511 Duponi Avenue * Cleveland Ohio 411QS 
12161 541-BOGO . TWX B-KM21-82B6 
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NEW BOOKS 



103 PROJECTS FOR ELECTRONICS EXPERIMENTERS, by For- 
rest F, Mims, 111, TAB Books inc., Blue Ridge Summit, PA 17214. 
308 pp, including index; 5 1 /i x 8Vt Inches; sottcover; $8.95. 

Each one of the projects in this book is devised for a particular 
area of electronics interest, from analog integrated circuits, digi- 
tal integrated circuits, analog/digital converters and opto-elec- 
tronics. through a complete range of gizmos, devices, and gad- 
gets covering more than 30 different areas. You will find projects 
like miniature counters, flashers, and tone generators, as well as 
detailed plans for making a TTL sequence-generator; a light- 
activated SCR; how to use LED'sas light detectors; laser diodes, 
voltage multipliers, and even a silicon solar cell. Written both for 
the novice and the experienced experimenter, there are easy-to- 
follow, step-by-step instructions and detailed drawings, photo- 
graphs, tables, and schematics. 
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EARLY WIRELESS, by Anthony Constable. Midas Books, 12 
Dene Way, Speldhurst, Tunbridge Wells, Kent TN3 ONX, Eng- 
land. 160 pp including appendix and index; 6% x 9Va inches; 
hardcover; $19.95. 

This is a collector's guide, dealing with wireless from the 19th 
century— when David Hughes, inventor of the microphone, inad- 
vertently produced and detected wireless waves at his home in 
Great Portland Street, a stone's throw from the present head- 
quarters of the BBC— to the 1930s. 

The first section deals with "Electromagentic Ripples from 
earliest times to about 1900;'' the second continues the story, 
"From Coherers to Valves— From 1897 to the First World War;" 
and the third part tells what happened after the war: 'Wireless 
Goes Public— from the first World War to the 1930's," R-E 



UNPRECEDENTED SPECIFICATIONS A 
TECHNICIAN OR HOBBIES! 
CAN'T OVERLOOK! i 

[BL 




DIGITAL LOGIC PROBE 

WIDE FREQ. RANGE 

DC to SO MHz 

MIN. DETECTABLE INPUT PULSE WIDTH 

1 nsec. 

HISH INPUT IMPEDANCE 

10MH 

WIDE POWER SUPPLY RANGE 

4.5 to 30VDC 

PROTECTED UP TO 

+120VDC/AC 

(INPUT SIGNAL) 
PLUS AUDIBLE WARNING 

Hi, Lo, Open /Bad 

LED Indicators 
CMOS /TTL Switch 

Write lo. Ma sen Electronic! 
P.O. Box 45922 
Los Angeles, Ca 90045 

Or call (213) 641-2157 




Check or 

Money order 
__VISA 
M.C 

Exp. date 



Card * . 



Please send me DLP-5D(s) al 554.95 each, plus S2.95 - ship- 
ping and handling (California residence add 6% sales lax). 

Total enclosed $ 

Name , 

Streel Address 

City/ Stale /Zip , 

* Please add Si. 95 additional shipping charge per extra unit. 

Signature 
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THE 



PRESENTS 



DUAL TRACE OSCILLOSCOPE HM203 
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HM 203 

High performance 

at 

low cost. 

$580 




Hameg introduces high performance at low cost in the HM 203, a full featured, highly reliable, dual I race 
20 MHz oscilloscope. For only S58Q, the HM 203 has specifications normally associated with higher priced 
scopes. Bandwidth - DC-»-20 MHz • Riselime 17.5 ns • Overshoot 1% max. * V amp range 5 mv/cm to 
20 v/cm • Max. input voltage 500V • Time base .5 j^s/cm to .2s /cm • Sweep mag. x5 • Trigger 5 Hj to 
30 MHz • y,:Y plot • Built-in probe calibrator and more. Its sturdy construction and light weight (1.1.2 lbs.) 
make the HM 203 equally at home in the field and on the test bench. 



(PROBES INCLUDED) 

A quality scope, 
made in the U.S.A., 
by a company with 
over 23 years 
experience. 

HRMEB 

88-90 Harbor Rd, 

Port Washington, N.Y, 1 1050 

Tefc (516) 883-3837 

Lu_^^ 
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APRIL 1 NEW PRODUCTS 



SLOW COMPUTER, model 1861, is de- 
signed to introduce elderly victims of 
future shock to the world of electronics 
very gradually. There are 11 segregated 
circuits, loosely connected to a capitol, 
and programs must be accepted by a 
majority of the individual circuits before 
going to the capitol for implementation. 
Each item in a program is submitted in- 
dividually, and the screen shows through 



black or white LED's how the random- 
select/ reject process is proceeding. A re- 
jected item must be revised by the user 
and resubmitted. The, instruction manual 
presents a variety of simple programs that 
can be loaded within three months. 

Feedback from users has been enthu- 
siastic. A shut-in reports. "It's like getting 
a letter every week." A retired history 
teacher says, "Now I really understand 



Remember 
the parts hunt 

when that 

transistor 

terminated? 
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We had it. 

And we have almost everything else you need in industrial 

semiconductor replacements, 100,000 of them. Save time 

and effort by specifying Sylvania ECG " parts. For the location 

of your nearest distributor call toll-free: 800-233-8711. 

problem with a bad part shouldn't be replacing it. 



PhilipsECG 



A flfurrti American Philips COfttpsn h 
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why we lost the war." The model 1861 is 
priced at 3000 Confederate dollars,— Slow 
Electronics, Swampside, GA (no zip num- 
ber) 
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ELECTRONIC COMFORT STATION, The 

Allstate, automatically adjusts itself to the 
bodily contours of the user, and provides 
a selectable variety of sounds, aromas, 
and stimulations. The special time-delay 
circuit cuts across sub-electronic world- 
lines and, in effect, stops the clock. The 
user may spend as much subjective time 
in The Allstate as he or she desires with- 
out inconveniencing other potential 
patrons; to them it will seem as if the 
party before merely entered the station, 
closed the door, then immediately re- 
opened it and emerged. There is a 12- 
variety, 5-speed massage unit, gender- 
adaptible. The Allstate carries a three- 
year guarantee and is priced at $69.00. 
—Ideal Electronics, Erewhon Corner, 
Hong Kong. 
CIRCLE AA ON FREE INFORMATION CARD 

SOFTWARE PACKAGES including a 
number of utility and application pro- 
grams are available from Lackluster Soft- 
ware (710 E. 46th St., New York, NY 10081). 
Among the most recently introduced of- 
ferings are: 
"The Electric Eraser — A word-pro- 
cessing package that uncreates files 
and relocates them elsewhere. Your 
guess is as good as ours. 
*SKRAM— File scram bier/ unsorter. 
Will garbage any disk. Gives your 
computer something to do when 
you're not using it, 
*Sooper Spelgurd — The name speaks 
for itself, 

'General Lecher — An "Interlude"-! ike 
program. For dirty old men and 
others. 

All Lackluster Software programs run — 
when they do — under CP/M (please 
specify disk system when ordering). 
Prices start at $5,95. 
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RECORD/CASSETTE PLAYER, model 69+ 
(The Torturer) is an enhanced version of 
the earlier mode( 69 (The Tormentor) with 
16K bytes of ROD (Read Only Distortion) 
and 16K of RAD (Random Access Dis- 
tortion), guaranteed to uglify any record 
or tape the user wishes to play. The 
popular front-panel pushbuttons annoying, 

BRUTAL. CACAPHONOUS. DEMONIC, and EX- 
CRUCIATING are retained in the model 69A. 
New features are the two kalaidoscope 
modes, whereby the five ranges will auto- 
matically escalate in order at preselected 
time-intervals, or will jump forward or 
back randomly. The unlabelled black 
pushbutton is for suicide only. The model 
69+ is priced at $333.33,— S/M Electron- 
ics, 666 t»i Lane, Atlantis. 
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NEW PRODUCTS 



continued from page 122 



also helps to control coil travel, reducing 
waste motion for greater linear response. 
The model 40-4029 combines a 15-inch 
woofer (using a 32-ounce magnet), a 
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liquid-cooled sectoral midrange horn, and 
a heavy-duty liquid-cooled bullet tweeter 
horn in a 28% x 17% x 12-inch cabinet 
with genuine oiled walnut veneer. 

The 15-inch acoustic suspension woof- 
er uses a four-layer voice coil, edge- 



COMPUTERS 

Complete Microprocessors line, peripherals & Terminals. 



Green 1?" Monitor . .$149.00 
B/W 12" Monitor ....119.00 

vlsiealc 200.00 

Microsoft MO 320.00 

IDS PRISM 80 call its 

II-H5 1440.00 



S0R0C IQ 135 795,00 

TI-99/4 -379.00 

Epson MX-80 . . call us 

Color Monitor call us 

Tl-810 1395.00 

80 Column Board . . . 299.00 



Texas Instruments 



ImrsL Anal S 42.00 

Accessories Call us 

TI-58C 80.00 

PCIOOC 1S5.00 

Tl Mil 39.00 



ITI-S9 SI7500 

lTI-55 II 39.95 

I Speak & Spell .49,95 

Tl Programmer .47.95 

MBA .49.95 



HEWLETT-PACKARD 



HP/125 Computer call us 

HP/37E HIS 

HP-33C . 85.00 

HP-34C 115.00 

HP-38C 114.99 

HP-41C Prog ... . 188.00 

HP-41C Prinlsr 285.00 

HP-41C CflD RDB . .169.00 
HP/S5 2195.M 



HP-11C NEW call us 

HP-12C NEW call us 

HP-41C Mem Modi* . .26.00 
HP-41CV . . .243.00 

HP-67 295.00 

MP-97 570.00 

Quad Bam .call us 

Application Pac . . . . . .call us 

HP/ea 1670.00 



SCM TYPEWRITER SPECIALS 



SCM 2200 1284.00 

SCM 2500 294.00 



INTREPID . . 
CLASSIC 12 



,5274.00 
.164.00 



All units shipped in original cartons with accessories 
accord/rig to manufacturer's specification. Send 
money orders, personal check 2 weeks to cleat 1 . In 
Illinois add 6% sales tax. Add $6.95 minimum ship- 
ping & handling charges per unit. We ship UPS. 
Subject to availability. Written warranty for specific 
products can be obtained tree upon request. Above 
prices are for mail order and prepaid only. Prices and 
specifications subject to change without notice. Send 
mail orders.. 



WaUk'*. One. 

519 DAVIS EVANSTON, ILL. 60201 TEL 312-869-6144 



wound on a brass form. That increases the 
magnetic flux density for improved perfor- 
mance. As a result, the woofer pumps out 
large volumes ol air: the bass can be felt 
down to 25 Hz. The retail price of the 
model 40-4029 is $239.95.— Radio Shack, 
1800 One Tandy Center, Fort Worth, TX 
76102 

DESOLDERING PUMP, model 7874, can 
be operated with one hand, and uses no 
external power. A spring-loaded piston 
creates a vacuum that removes the molten 
solder instantly, and double "O" ring 
piston seals achieve maximum vacuum in 
a piston stroke of under two inches. The 
piston is set with the thumb and released 
by pushbutton for maximum spring force. 
The model 7874 is made of anodized 
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aluminum and includes a self-cleaning, 
no-clog teflon tip that is replaceable. It is 
priced at $14.95.— Ungar, 100 W. Manville 
St., Compton, CA 90220. R-E 



Remember 

the parts hunt 

when that 
Triac stopped 



We had it. 

And we have almost everything else you need in industrial 

semiconductor replacements. 100,000 of them. Save time 

and effort by specifying Sylvania ECG " parts. For the location 

of your nearest distributor call toll-free: 800-233-8711. 

The problem with a bad part shouldn't be replacii . 



PhilipsECG 



■■American Ptufips Con 
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MARKET CENTER 



PLANS & KITS 



FREE catalog 99 cent kits. Buy 2 get 1 free. Parts, 
bargains galore. ALLKIT, 434 West 4th St., West 
Islip, NY 11795 

OSCILLOSCOPE oerformance from your un- 
codified television for less than 125. Super sim- 
oie. accurate, practical. Order Tele-Scope circuit 
board and plans $8 50. Get two for dual trace 
S15. MICROGRID, Box 613. Ithaca. NY 14B50 

MICROWAVE downconverter kit $1 69.00. In- 
cludes everything. Informative catalog on sub- 
scription TV products S2.00. J & W ELECTRON- 
1 CS, P.O. Box 6 1 . Cumberland . Rl 02664 

SATELLITE TVRO parabolic aluminum dish, 
local materials $500. Plans, formulas $10.00. 
WARD MICROWAVE, Box 100. Conway. NC 
27820 

DECODE Morse. RTTY. and ASCII signals from 
airwaves with new Code* Star. LED readout or 
connect with your computer/printer. Keyboard. 
other items also available Kits or assembled. 
MICROCRAFT, Box 51 3R, Thiensville. Wl 53092 
(4141241-8144 

MUSICAL car horn 64 tunes. No chips to buy. Kit 
with case less horn. $31.95, Factory assembled 
with horn. $41.95. Add $2.50 shipping. ELEC- 
TRONIC SOUND, P.O. Box 401951. Garland. TX 
75Q4Q 

PRINTED circuit boards from sketch or artwork. 
Kit projects Free details. DANOCINTHS INC., 
Box 261. Westland. Ml 48185 




KEYBOARD 
KITS 



WE RSI Organs are demonstrably superior 
in overall performance, to ALL commer- 
cially built instruments, regardless of 
price . Best of all , you save 1 12 to 2/3 the 
cost with our easy to bulla kits. (Also 
factory assembled). 

And now — after 3 years in research, 

the totally unprecedented Pianostar' 

electronic piano (and much morel) has 

been unveiled to international raves! 

You have to hear it to believe it! 

Explore the exciting world of WERSI, 

Free information package. 

Call free, 24 hrs.: 1 -8 00 -2 3 £3865 

(in PA call: 717/299-4327,9-5) 

Ask for "WERSI DATA PAK j¥M33" 

Please specify Piano or Organ 




CABLE TV converters and equipment. Plans and 
oarts. Build or buy. For information send $2.00 
C & D ELECTRONICS, PO Box 21. Jenison. Ml 
49428 



CLASSIFIED COMMERCIAL RATE (lor firms or individuals offering commercial products or 
s e rv i c es i S 1 , 6 5 per wo rd prepaid (no ch arge f o r zi p code}. . . M I N I M U M 1 5 WORDS. 5% discount for 

6 issues. 10% for 12 issues within one year, if prepaid. 

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item| $1.00 per word 
prepaid. , .no minimum. 

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 
10c per word. All copy subject to publishers approval ADVERTISEMENTS USING P.O. BOX 
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER- 
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month 
preceding the date of the issue (i.e.. August issue closes May 261. When normal closing date falls 
on Saturday. Sunday, or a holiday, issue closes on preceding working day. 

To run your own c la s s i f led 3d . p u I on e word on each o M hcl in« fcwl ow and m rid th is form along with you r crveck 
f o r S 1 . 65 per wo rd ( mi nl m u m 1 5 word s ) to : 

Radio-Electronics, 200 Park Avenue South, N.Y„ N.Y. 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of S10. 

( ) Plans/ Kits ( ) Business Opportunities ( ) For Sale 

( ) Education/Instruction ( ) Wanted ( ) 

Special Category: S10 

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 



CATALOG of electronic designs. Radio, audio, 
telephone, self defense & survei llanc e. Also 100 
MPG carburetors. Free details. PETER-SCHMITT 
ENTERPRISES, #131. Box 07071. Milwaukee. Wl 

53207-0071, 

ELECTRONIC catalog Over 4,500 items. Parts & 
components. Everything needed by the hobbyist 
or technician. $2.00 postage & handling (United 
States onlyl. refundable with first $15.00 order 
T & M ELECTRONICS, 474 East Main Street. 
Patchogue. N Y 1 1 772 (51 61 289-2520 

ELECTRO-music kits. Touch-sensitive elec- 
tronic pianos: string synthesizers; program- 
mable drums and orchestral generators: elec- 
tronic organ rotors. G&R ADVANCED ELEC- 
TRONIC uESIGNS, INC.. P.O. Box 38 Streets- 
ville. Ontario. L5M2B7. 

SUBSCRIPTION TV PLANS: 230O MHz Micro- 
wave Downconverter plus BONUS UHF system, 
both for S15.00! Best systems available, no in- 
ternal connections to TV. Parts, PCB's, Kits 
available, MC/V1SA accepted. Other plans: 
Negative Ion Generator, Telephone Memory 
Dialer, UHF/VHF Antenna Amplifier, Wireless 
FM Intercom, S4.00 each. Send SASE for more 
information. COLLINS ELECTRONICS, Box 
6424, San Bernardino. C A 92412 

AMATEUR microwave downconverter new 4 
stage design out performs all the others. Down- 
converter kit $59.95. assembled $89.95, 6 month 
warranty. $2,00 for details. Send check or money 
order to: MINIATURE COMMUNICATION, P.O. 
Box 114. Cudahy Wl 531 10 



MICROWAVE HORN ANTENNA KIT 

1 7-Z6 G fo FltquMcr flanje 1 MS III Glin Kil n/AlumHy I nrtiffiums JJ3 95 - 
Dam Cwiierttf Suid SUB' [v/'ltenu Kil SI! 951 
Pirts Kit fw Brad saSS' Iw/Histtmj « Bean SH.55I 
Camplm Pxiige |«ni(ni Board 1 Puts til) S793S 



MOOTENNA ASSOCIATES 
2335 South 23M Mtat Sail Lake City. Utah 84119 

Check « M only — Allm 24 tMi Delivery (Cost induce shippingi 
'lit!! Rentals Piece m St Sale la 




■ 



JlnStJ 
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ELECTRONIC 
ORGAN KITS 

3-4 Manuals 



THEATER and CLASSICAL 
Refundab/e Pans 

Wuiiilzar reproductions Brochure- C2.00 Catalog $1.60 

^ DEVTRONIX ORGANS, INC., Dept60 

""' '6101 WAREHOUSE WAY, SACRAMENTO. CA 95826 



''tjfar p 




MINI FM MIC 

■Compact size, only 2 J 'xi "xK", Tnarernit 
lo FM radio 90-106 MHz. Exceptional 
audio quality. TrtflSmila- stable Signal up 
10 900 it. Complete kil Irel. case, ballery 
£ instructions Only Si 3 95 Assembled 
Si 8 95 Add S1 55 8UH ea Send 13c 
aininp for brochure 

S.E. Corp., Box -i89»-l* 

TtftiplflTtrrac-e, Fl 33687 
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CONVERTS 
MICROWAVE TO 
VHF TELEVISION 



COMPLETE INSTRUCTIONS, 
HARDWARE, POWER SUPPLY 
&. YAGI ANTENNA. 

CLEAR-VUE ELECTRONICS 

SL P.O. Box 600, Rochester, Ml 48063// J 
W 313-375-9730 "/' I 



126 



zm 



A DIVISION OF FUTURE ELECTRONICS 



TTL 

STANDARD AND 
LOW POWER SCHOTTKY 



7-ir.-|N 


.23 


74Q1N 


i't 


74Q2N 


H 


I*Q\H 


;4 


?«4N 


3 


r4MN 


?f 


7«GN 


» 


74C7N 


,41 


74Q3N 


M 


7*»N 


?* 


7410N 


H 


7413N 


.-,., 


74.3N 


4; 


7414N 


H 


7416N 


X 


74 t7N 


H 


?4iON 


» 


M22N 


41 


7423N 


fl 


7424M 


a: 


742AN 


13 


7427N 


B 


74JSN 


IX 


74»N 


n 


74^N 


M 


7433H 


4-7 


7437H 


H 


743SN 


ta 


7440N 


B 


7442H 


aa 


?44^N 


HI 


744$N 


rq 


744 7 AN 


T* 


7450M 


H 


74S1N 


H 


74S3N 


:-s 


7454N 


J9 


7472N 


H 


74T3W 


W 


7474N 


11 


747SN 


47 


747W* 


u 


7483AM 


41 


^iiUAr, 


i M 


7435*1 


<■■*■ 


mmn 


M 


7490AN 


M 


7491AM 


H 


7492AN 1 


47 


74KAM 


rw 


7494AM 


M 


7435AN 


M 


7496M 


M 


74»7H 


i ■ 


74T00H 


111 


■4IC4N 


M 


74 f07Ah 


*n 


741MN 


m 


T 4tiON 


B 


74111N 


.72 


74118N 


i M 


74tJON 


1 w 


741 JlN 


w 


74t?2N 


.48 


741 Z3N 


41 


T4IJ5N 


4rt 


74156AK 4* 


7412BN 


M 


74132N 


H 


M13BN 


B 


7414TN 


B 


74142N 


?« 


741 43N 


J*4 


741 MN 


144 


741 4SW 


fir 


T4U7H 


i h 


741ABH 


■ 


JUi&QN 


iji 


74151M 


w 


741 MM 


M 


M1W*, 


Iffi 


74155N 


n 


74157N 


H 


74l»N 


1 Ftf 


74160N 


■ 


74161AM .» 


741MN 


r-d 


7/41&3AN m 


741&4N 


£3 



J5 



74165N .H 

741 SEN ,» 

74170M 1,75 

74172ISI 3JS 

74173N ,?« 

74174N .M 

7417SN .M 

741 76N .77 

7417BN 1,17 

741 79N 1JS 

74IWN .75 

741&2N .512 

M1ft4N 2.» 

741BSH 2.38 

74190N .76 

7419 rH .75 

74192H -75 
74133N 
74 1£4 M 
74196M 
74196N 
741S7M 

74 ISAM 1.S 

741WN 1.3* 

7422 IN ,88 

74246M 1.70 

74247M 1.50 

74&1N ,« 

712S9M 1.8S 

H373N 1J8- 

74278N LIS 

7427BN 2,38 

74279N .78 

?42B3N 1.10 

742$3N JS 

J4S9QN J4 

74351 N 2.M 
74X5AN .$« 

74M6rN ,5# 
74367AN .58 
743UAN .SS 

743WN .« 

74JMN 1.49 

74LSODH ,2t 

74LS01N .22 

74LS02N ,24 

74LS03N -Z4 

T4LSO*N M 

74L&MN iS 

74LS06H JS 

74LSOQN IS 

■NLSiON H 

74LS11M :.S 

74L512N .25 

7*LS13W J* 

74L 'iUN +B 

74LS20H 3A 

74LS21N .27 

7*LS2fiN .25 

74LS27M 29 

74LS30N .24 

74LS32N 27 

74LS37M ,2* 

74LS38M .2* 

74LS42N ^4 

74LS47N .72 

74LS4QN .7* 

74LS5TM J4 

74LS54M 24 

,'4LStSN ^ 

74LS73>i 35 

74L374N JS 

74L575« -45 

74LS75H .44 

74iS76M Jft 

74USB3M 6* 

74LSS5N M 

74LSS6N ,34 

74LS90N ^2 

74L591N J» 

74LS32M 44 

:*LKfl:iF, :-ji 

74LE95M .52 

74LS96N .72 
74LSt07M.42 
74LSt09M.36 
74L5t12N.38 
74L5t«N.45 
7*Lfi12SH.« 



74 



74LS125N .4S 
74U1»N .49 
74LS135N .SB 
74LE. I j.3* . ,49 
74LS13EN .42 
74IS133M .55 
74LS>3flN .55 
74(,S 145N 1-W 
74IS147N 1.96 
74LS14£N 1.43 
74LS151H .43 
74LS1S3M .42 
74LS155H 87 
74L5156N Xf 
74LS157N .481 
74LS15SM .4* 
74LS160N .78 
74LS151N .75 
74LS162N t* 
74LS153N .n 
74LS1S4N L » 
74L5155N B9 
74L5156N 1.54 
74L$I70N 1.59 
74LS173J4 .72 
74L5I74N .44 
74L5175M .44 
74L5Jfl1N i ->l 
74L5ie9« 4.45 
74L51WN 
iNLS^SlN 
7* LS ..^,... 
7JLS143M 
7*LS(94M 
74L3597H 
74LS221N .... 
MtS2*0N 1,25 
741.S241N 1,25 
74LS242N 1-25 
741S243N 1JS 
r<LS2*4N 1.25 
74LS245M 1.95 
74LS247N .84 
741S24SN 1,W 
74l£249N 1*10 
74US251N .59 
74L$253N .69 
74LS257M .59 
74L525BN .89 
74S.S299M j,49 
74L£aON 1,25 
74S.52&5N ,42 
74LS273H 1 19 
?4L$2?5N S.39 
74i.S?79M .44 
74LSZaOM tJ9 
74LS2S3N M 
74LS290N .79 
74LS293N .79 
74t5?«N ,H 
74L^299N Z.&9 
74L&3MN Z75 
74L5321M 3.S5 
741S322M 4.95 
74LS333N 4iS 
74L332*M 3J25 
74iS3*flN 1.65 
74LS352N 1J» 
74LS353N 1.25 
74L5^e2N 9 95 
74LS3&5N .59 
74LS3HN .59 
74L53G7N .59 
74LS36BN .59 
74LS373N 1.39 
74L3374N 1.39 
741^375N ,£41 
741.S377N 1i5 
74L5375N .» 
74LS379M 1.09 
74iS3«N 1.44 
74L5393N 1.44 
74LS395N 1.19 
74L5447N JK 
F4LS490N %M 
74LSSMN U » 
74LE659M 54 
74LS670H t.» 



DUAL-IN-LINE 
LOW PROFILE 
l.C. SOCKETS 

CONTACTS PRICE CONTACTS PRICE 
SPIN ,13 22 PIN .35 

14 PIN .22 24PIN n* .38 

16 PIN .25 2SPIN JdlTS.44 

16 PIN 28 40 PIN ^-*>,63 

20 PIN .31 M 



* * * * BONUS * * * * 
Any ordc r received over 
Si DO - we will send you at 
no rxtta charge 

- Zllog Software Manual 

- Unitrode Data book 
■ Low Power S-chottky 

Data book 

- MOS Memory Dnta book 
AJL VALUE OVER $30,00 



\roTf 



CMOS "^ 



CDWOIBE 

CCMMWE 

CDJ0C7BE 
CCMOOtBE 
CO4C096C 

CD401O6E 
CO40118E 
C04Q12EE 
C!.m:ji ..-.iL 
CLMOUBE 
CDJ015BE 
CDWI6BE 
QX017BE 
CO401ABE 

C01DWBC 
CO40218E 
Q04Q22BE 

COJ0J3BE 
r.0*»JBF 
CD4025BE 
C0i02BHE 
CCMOL'.'EIE 
CDJC-28BE 
CDi029BE 
CM030BE 
CD1033BE 
CDA03*BE 
CDUJ35BE 

:r.: H -t.r 

CD4M1BE 
CD«H2BE 
CDWJ33E 
CD1£U4BE 
CD^iW6BE 
CCJ40J.-UL 
C04MBBE 
CEM050BE 
CO/051BE 
COOJ2BE 
CD40&3B! 
CCM060BE 
CD40KBE 
CEM069BE 
CCH069BE 
COJ070BE 
CD4071BI 
CD<072BE 



CCM073BE 
CD4075BE 

coioreBE 

C0407eBF 

C.D451[}BE 

C04511SE 

CD4514BE 

CD4M4BE 

COJilSOC 

C.rM*.ll>BF 

C04519BE 

CD4S20BE 

CD4S2ZBE 

CDS526BF 

CDJ52?BE 

CMS2SBE 

CCM531BE 

CD4S32BE 

C04S3SBE 

COJ543BE 

COJ553BE 

C1MS55BE 

CW556BE 

CD1E43IBE 

C04582BE 

CD46WBE 

CD.1&S5BE 

CD4702BE 

CD4CB1BE 

CDKS2BE 

C04WSBE 

CCJ086BE 

GD409SBE 

CO4099BE 

GCHttMBE 

40MJPC 

4KI98PC 

74CQ0M 

?4CHN 

71C20N 

74C7BM 

74C85N 

74C107N 

74C1&IN 

74C1&3N 

74C173N 

74C17SN 

74C192N 

74C153H 



N 
1^1 
3.15 
.76 
.75 
Mi 
M 
M 
,7> 

JS 
.75 
.75 

«* 

1 25 

2 24 
85 

-»7 
24 

.Si 
M 

.41 

.79 
S3 

n 

.M 

LIS 
,75 
T .03 



LINEAR 1CS 

LM309K 1.3S LM74ICH .53 

LM323K 4JO LM747CN ^0 

LM324CM M LMHS6CM .134 

LHM'JCN .48 LMH39CN .64 

LM348CN .99 LMZ24KH 1.S0 

LMS55N-8 .28 LM3403CN 1.19 

LM556CN ,68 LM4136CN .88 

LMaB7N-B .99 LM4558CN .44 

LM723CN .45 UL^^0:^AN .79 



Bi-Fet OP AMPS 

TL&71CP .i* 

ILM7CP _. .89 

TL074CN §aV 1-65 

TLD81CP ,^^Bl 12 

TLDB2CP '/>77BW .85 

TL084CN 'iW^t 1.59 

TL430CLP '1] .69 

TU31CLP .89 

TL497HCN 7.BB 



1 AMP 

VOLTAGE 

REGULATORS 

78XXUC 

Positive TO-220Pkg, .79 

Vollages 5. 5, 8, 12, 15, 18, 24. 

78XXKC 

Positive TO-3 Pkg. 1.57 

Voltages 5,8, 12, 15, 18.24. 

79XXUC 

Negative TO-220 Pkg. .89 

Voltages 5, 6, 8. 12, 15, 18, 24. 

79XXKC 

Negative TO-3 Pkg. 1.79 

Vollages 5. 8, 12, 15, 18. 24 



LINEAR INTERFACE 
CIRCUITS 

SN75107AN1.10SN753B5N 1.18 
$N751tOAN1 10 5N7S452BP .36 
SN75150P 1 10 SN75191N .75 
SN75154N 1.10SN75492N .75 



r * * *CDiTlPiJTER SUPPORT CEnTER* * *^ 

Greater choice, easier, faster ordering 
and quicker more reliable deliveries. 



STATIC RAM'S 



2101-35 
210225 
P2111-45 
P21 12-35 
P20 16-10 
P20 16-15 
P20 16-20 



1K(266x 4) 350NS22PIN 

IK (IK XI) 250NS16PIN 

IK (256 x 4) 450NS18PIN 

IK (256x4) 350NS16PIN 

16K |2K > 8) 100NS 24 PIN 

16K(2Kx8) 150NS24PIN 

16K[2Kx8) 200NS24PIN 

Z6132-6PS 32K (4K X 3) 450NS2SPIN 

EPROM'S 

C2708-45 8K (1 K X 8) 450NS 24 PIN 

C2716ITMS2516 ISK (2K x S) 450NS 24 PIN 

Singles Volt Supply, Intel Pin Out 5.95 

TMS271B 16K (2K X 81 450NS 24 PIN 

3 Power Supply, T I Pin Out 

C2532 32K (2K x 3) 450NS 24 PIN 

T I Pin Out 

C2732 32K (4K :*. 8) 45TJNS 24 PIN 

Intel Pin Out 

C2564 64K (8K x 8) 450NS 24 PIN 

T I Pin Out 49.9 

C2764 64K (8K x 8) 450NS 24 PIN 

Intel Pin Out 49.9 

- MEMORY SPECIAL - 



DYNAMIC RAM'S 



3.65 


P4O60-30 4K (4K x 1) 


3O0NS22PIN 


2.65 


1.45 


P4116-20 16K(16Kx 1>2O0NS16PIN 


2.65 


2.65 


C4164-15 64K(64Kx 1)150NS16PIN 


21.95 


2.65 


C4164-20 54K (64KX 1)200NS16P1N 


19.95 


32.95 








19.95 
14.88 


PROM'S 




36.95 


74S188N 32 X 8 


16 PIN 


1.98 




74S288N 32 X 8 


16 PIN 


1.98 


4.50 


93417J82S126 256x4 


16 PIN 


2.75 




93427/82S129 256x4 


16 PIN 


2,75 


5.95 


9343Sff620 512x4 


16 PIN 


4.95 




93446/7621 512 X 4 


16 PIN 


4.60 


16.95 


93448/7641 512 X 8 


24 PIN 


7.95 


14.95 


93453J7643 1024 X 4 


18 PIN 


6.95 


93451 (825 181 1024 x 8 


24 PIN 


17.95 


14.95 


82S185/7128 2048x4 


18 PIN 


17.95 




82S191/7138 2048 x 8 


24 PIN 


78.00 



P21I420 4K(1Kx4) 200NS18PIN 
P2147-055 4K(4Kx1) 55NS18PIN 
PS101-45L 1K(256x4)450NS22PIN 



1.95 
3.95 
2.85 



EPROM, PROM and PAL Program- 
ming Services Available. 
Guaranteed 24 Hour Turnaround 
Time. Please Include Truth Table 
or Master PROM with your order. 



Microprocessor Chip Sets 



6800 
FAMILY 



6800 CPU 


5.65 


6802 CPU 


8.65 


6808 CPU 


8.45 


6809 CPU 


19.95 


6810 


2.65 


6821 


2.65 


6840 


7.95 


6845 


17.95 


6850 


2.95 


6852 


3.45 



6500 
FAMILY 

6502 CPU 7.45 

6504 CPU 7.65 

6505 CPU 7.65 
6520 5.95 
6522 7.95 
6532 10.B5 
6551 11.10 



8080 
FAMILY 

8035 CPU 7.25 8 224 

8039 CPU 7.95 H226 

8080A CPU 4.95 g22a 

8085 CPU 7.95 ooeT 



Z80 FAMILY 



8080A CPU 4.95 5™ 

8085 CPU 7.95 §251 

8155 9.00 8253 

8748 36.00 alls 

8755 32.00 8257 

HI 8259 



8212 
8214 
8216 



3.44 
2.34 
4.95 
5.95 
9.95 
5.05 
9.95 
9.95 
10.95 



rnicPiO cnmpuTERS 



01% ROCKWELL 
JF AIM 65 

"Tiie Prolessional Computer 
4KVERSI0N „ ._ . „„ 

aw, $474.99 

SpVCiMt 

Complete documentation supplied 



] SYNERTEK SYM-1 

Mcciocompuler Deuelopmenl 

Board 

IKVtrimn S239.00 

jk version $259.00 



'i TEXAS INSTRUMENTS 
^ IM990/US9 

university Module 
'Complete Microcomputer 

Learning Aia " S299.M 



Z80-CPU 

zarjA-cpu 

zso-Pio 

ZSOA-PIU 

zac-crc 

26BA-CTC 

ZBO-DMA 
Z60A-DMA 

zao-sio/o 

ZBO-SIO/1 
ZSOA-SIO/I 

zao-sto/j 

2eOA-EfO/I 
7S0-SID;9 

aoA-sra/g 

ZBO-DART 
ZBtJA-FJART 



2 5 MHz 
4.0 MHr 
2.5 MHl 
4.0 MHz 
2.5 M-.- 
4.0 M-: 
2.5 MHl 
4.0 MH2 
2 5 MHz 
2 5 MHl 
4.0 MH7 

2.5 MHz 
4.0 MHz 
2.5 MHz 
4.0 MHz 

25 MHz 
4.0 MHz 



7.55 
9.45 
6.65 
7.65 
5.95 
7.65 
17.99 
21.99 
22.45 
22.45 
27.85 
22.45 
27.85 
16.65 
21.54 
It. 35 
13.25 



v.TitL' or call lor a tree brochure 



Active supplies 
Z80B's-6MHi device 
types. Prices available 
upon request- , 



ACTIVE ELECTRONICS IS A DIVISION OF FUTURE ELECTRONICS, ONE OF THE 
WORLD'S LARGEST FRANCHISED DISTRIBUTORS. WE ARE THE SOURCE, THE UNIQUE 
SUPPLIER OF FACTORY FRESH. TOP QUALITY CURRENT PRODUCTION MATERIAL 



SCRS 

TIC106D SCR 
TIC47 SCO 
TIC 1166 SCR 
TB1 160 SCR 
TIC 1268 SCR 
TIC 1260 SCR 
TIC2168 Tnac 
TIC2160 True 
TIC226D Tnac 
TIC2360 Triac 
TIC 246 Tnac 
2N1595 SCR 
2N4442 SC9 
2N5401 SCR 



and 

5 amp 
0.6 amp 

3 amp 
3 amp 
12 amp 
12 amp 

6 amp 
6 amp 
S amp 

12 amp 
16 amp 
1 amp 
8 amp 
T6 amp 



TRIAC'S 

400V TO-202 .39 

200V T0-92 .59 

200V TO-220 t.06 

400V TO-220 1.19 

200V TO-220 1.11 

400V TO-220 1.48 

200V TO-220 1.12 

400V TO-220 .94 

400VTQ.220 1.10 

400V TO-220 1.30 

400V TO-220 1.60 

50V TO-220 .65 

200V 10-127 1.29 

100V TO-220 1.12 



PLASTIC POWER 
TRANSISTORS 



TIP29B 
TIP29C 
TIP30B 
TIP30C 
TIP31A 
1IP31B 
IIP31C 
TIP32A 
TIP32B 
TIP32C 
TIP41A 
TIP41B 



.48 T1P41C 
.50 TIP42B 
.48 TIP42C 
.48 TIP110 
.43 TIP111 
.49 TIP11? 
.52 TIP115 
.46 TIP116 
.50 TIP117 
.56 IIP120 
.65 TIP121 
.65 TIP122 



.74 
.62 



TIP125 
TIP126 
TIPI27 
TIP140 1.54 
TIPI41 1.84 
TIP142 2.05 
TIP145 1,99 
IIPI46 1.99 
TIP147 2.45 
IIP2966 .93 
IIP3055 .75 



THE SIMPLE SOLUTION 
TO l.C. SELECTION 

1982 IC MASTER 




' Deluxe 3500 Page 2-Votuiro Set 
■ 55,000 I G. Devices 

* 150 Manufacturers 

' 2400 Complete Data Sheets 
from 62 Manufacturers 

* Quarterly J.C. Updates 
Included in Price 

Regularly $82.50 -„_ nc 
ACTIVES PRICE So9.95 



VSM2032 VOICE SYNTHESIS 
MODULE BY 

,NsfI» 

• Complete Speech System 

• 32 Words and Syllables form over 
1 Billion Phrases 

• Simple Digital Interface TTL 

• 5 Voit Power Supply Operation 
Comes with Complete Documentation 

only $99,00 



OPTOELECTRONICS 



L.E.D. 
LED 209 T-1 3mm Red 
LED 211 T-1 3mm Green 
LED 212 T-i 3mm Yellow 
LED220T-13/4 5mmRed 
LED 222 T-1 3M 5mm Green 
LED 224 T-1 3/4 5mm Yellow 

7 SEGMENT DISPLAYS 
FND 500 /TIL 322 
FND 507 /TIL 321 A 
MAN71A/DL707H 
MAN 72A ( DL 707 



I 



\m 



.10 
,19 
.14 
.11 

.24 
.16 



.99 
.99 
US 
1.25 



MAIL ORDERS SHOULD BE SENT TO: 

U.S.A. 133 Flanders Road, Westboro, Massachusetts, 01581 
Telephone orders & inquiries (61 7| 366-0500 

Canada & foreign 5651 Ferrier St., (Mtl.) Quebec, Canada H4P 2K5 
Foreign customers pfease remit payment on an international bank drafi or inter- 
national postal money order payable in U.5. dollars. 
Prices are in U.S. dollars. Minimum order S 10,00 
Add S3.00 to cover postage & handling VISA AND MASTERCARD ACCEPTED. 



CIRCLE 77 ON FREE INFORMATION CARD 



Advertisement vahd through Apr 




INTRODUCING OUR NEW 

SIVA 14 ELEMENT 

CORNER REFLECTOR 

YAGI ANTENNA 




Ik 



Features: 

• LONG RANGE 

• 14.5 dB BAIN 

• SELECTABLE 75 or 300 Ohm IMPEDANCE 

• NARROW. PATTERN for adjacent 
interference rejection 

• ANODIZED FINISH 

• STURDY CONSTRUCTION 

STVA-3 1 4.5 dB Selectable Comer Yagi 

Cut for Channels 60 thru 68 $16.95 

STVA-4 1 4,5 dB Selectable Corner Yagi 

Cut for Channels 44 thru 52 $16.95 



VTR ACCESSORIES 



SIMPLE SIMON VIDEO 
STABILIZER 




Model 
VS-125 



Simple Simon Video Stabilizer. Model VS-125, 
eliminates the vertical roll and jitter from "copy 
guard" video tapes when playing through large 
screen projectors or on another VTR. Simple to 
use, just adjust the lock control for a stable 
picture. Once the control is set, the tape will play 
all the way through without further adjustments. 
Includes 12V power supply. 
VS-125 Video Stabilizer wired $54.95 

SIMPLE SIMON VIDEO 

SWITCHING BOX 

'Model VSB-300 

The 
Affordable 

Video 
Control Center! 

Excellent in isolation and no loss routing system. 
Simple Simons VSB-300 Video Switching Box 
enables you to bring a variety of video components 
together for easy viewing/dubbing. Also you gain 
the ability to record one channel while viewing 
another. Unit includes two F-type quick connector 
ended cables. 

VSB-300 Video Switching Box wired $19.95 




SIMPLE SIMON ELECTRONIC KITS. Inc. 

7+11 SWD PARTS KITS 



MITSUMI 

VAR ACTOR 
UHF TUNER 

Model UES-A56F 



$34.95 

Frag. Rwgi UHF470 - 889MHz 

Antenna Input 75 ohms 
Chjnnek 14-83 Output Channel 3 




■ IT PMT 

M HO HICftlTIGJI Hid 

1 VI1-SW Vtuiloc UHF twin, Modal UES-AS6F 1 34.3 5 

2 CBI-SW Piiilid Circuit Bond, Pit-Drilkd 1S.SS 

3 TPJ-SW P.C.B. Pttir.tilT.ltir!. 1-20K, I- IK. sue 

5-iOK ohmi. 7-pittu MB 

4 FR35-SW RhiHh Kit. •* Witt, 5% Orion Film, 32-iitcn . - *M 
PI1-SW P«nl TtHlhtvnt. ra-UTWt, SEC-24VAC, 

?50mi «,»S 

3 PP2-SW Piml Muni PdHrtun.tris Hid Kr.tjl, I - 1 (£87 

■od ••:►■'• r .-. s.-..-. :. 6.(6 

J SSH-SW K'i 7-pci. 0:idn 4-jes. Bigulitori 2-pct 

Kilt Silk 1-piKi Z9.5S 

3 C£9-SW ElBcvolYtio ciaidtu Kit. B.piicn 6.IB 

9 CC33-SW Vmait Li .il. !;p:: I J. Kit. SO W.V.. 33-pkcn 7 35 

1U CT-SW Vwill CrrjT.i Tmrunir Cipicitor Kit 

S-eSpM. t-idjcn «.S6 

11 L4-SW Ceil Kit, l&mrs 2-p«E«, ,23>ilu 1-piiei (ptwrxird 

nduclort} and 1 737-12 Ferr.lr Torrn J 

Cm widi 3 H. oi #26 win i.00 

12 ICS.SW I.C. Sotliti, tin irtliy. B.pm 5-piicii 

md 14-pin 2-pMC4s 1 .95 

13 SR-SW Spujkn. fa6" On I ird Pre ant In d 

Wmd Enclgsun 14.96 

14 MISC-5W Mat- Plrtl Kit Includes HintotM. [6/32. 8/32 
Nidi, b Bnltt|. Hiokup Wirt. Ant. Tirrai, DPDT 
AM. Switch. Fuji, FinihoUtr, He 9.35 

Miring All I. ml (1 lam 14}, tltll Prill 133.35 



UHF ANTENNAS and ACCESSORIES 



ZYZZX 

VHF-UHF WIDEBAND 

ANTENNA AMPLIFIER 

MODEL ALL-1 
50 MHz — 900 MHz 

12 dB GAIN±o,5dB 

A Revolutionary New 

One Stage HYBRID 

\C Broadband Amplifier 

This unit is nor available anywhere else in I he wOrltJ. One un it 
servpE many purpoSfls and is available in Kn Or Assembled 
form. Ideal for outdoor or in door use. Input -ouipu I impedance 
is 75 ohms. Amplifier includes separate co-ax feed power 
supply. Easily assembled in 25 minutes. No coils, capacitors 
ate. to tune or adjust. 

ALL-1 Completo Kit with power supply . , $24,95 

ALL-1 Wired and Tested with power supply S34.&& 

Our New STVA 14.5 dB GAIN, 
14 ELEMENT CORNER REFLECTOR 
YAGI ANTENNA 





STVA- J Yigi Antenna. 

RSfB. 75 Sun. Gran. 60-68 . 
STVA-4 VarjiAmrml 

14.5 dB. 7B Dbn. Chan. 44-5Z . 




5TVA-1 Taaitamj. llBA 75alHn.Clun 47-H-l 
STVA-2 r»iAnt[mi, 11 5d6. WrJun.Clun ?0-lE . 



. 39.95 
MM 



HG-S9/U 7S ohfli Low Lbi Cod CiUe . . $ ,1Z n/h 

F-59 CmmiI Cornecrws. h 39 

MT-1 SpKul UHF 75-300 ohm Mulcting Tnntfanw, h 1.45 

All- 1 HYBHD K Wkkband V* -UHF -f M Anlma AmpVw Ml . . . M.II 

All- 1 HYBF&n K Wijabn) VHF-UHF-f M Anl Amp. AsiMlblld . 34.96 



Available by Mail Order Only — Send Check or Money Order To: 



SIMPLE SIMON ELECTRONIC KITS;inc. 

Calif. Orders: All Other Orders: 

3871 S. Valley View, Suite 12 11850 S. Hawthorne, Blvd. 

Las Vegas, Nevada 89103 Hawthorne, Calif. 30250 
Tel: (702) 322-5273 Tel: (213) 675-3347 



Minimum Ordsn % I 6.95 Add 1 0% Shipping 
and Handling on orders under $40.00, For 
orders over $40,00, add 5%. Minimum Ship- 
ping and Handling $2.00. Catalog $1.00. 
— VISA and Mastercard Acceptable — 



BROADCASTING! Start your own station! AM. 
FM, cable, licensed, unlicensed. Low cost trans- 
mitters, plans, instruction books. Free informa- 
tion. BROADCASTNG, Box 130F4. Paradise, CA 
95969 

FREQUENCY Generator. 0-1 Hz to 1 MHZsauare. 
si ne. tnang le waves linearity 0. 1%. Distortion 1 %. 
Plans S3.50. Plans & PCB 58,50, Complete kit 
522.95. Send for our free catalogue. S.H.H. 
ELECTRONICS, 1401 E. 3010 So. S.L.C.. UT 
84106 

REMOTE TV control any TV Silence loud or ob- 
noxious ads with a touch o' a switch. Amazingly 
oracttcal devce allows sound control. Guaran- 
teed or money back. Kit and instruction S5.00. 
Removing TV back not recommended if unqual- 
ified. Send to OLYMPIC TRADING CO.. P.O. Box 
25781. WA 98125 

PEAK exDander and CX decoder kit model SX-80 
S76.00 olus 52.00 shipping. Complete plans 
51.00 See Radio Electronics Dec. 81. SOUND 
CONCEPTS, Box 135R. Brooklme. MA 021 45 

NEW television techniques' Theory, circuits, 
waveforms, educational manual: $9.95. WORK- 
SHOP, Box 3931. Bethoage. NY 11714 

SONAR distance ranging in air. LED display or 
sim nle microprocessor interface— great for 
robotics! Detailed Plans 56.95. rnfo $1 Sensys- 
tems. Box 1 497-A. Cupertino. CA 9501 5 

AMATEUR Microwave TV— 2100-2600 MHz 
downconverter kits and Darts. NEC64535 tran- 
sistors — 59.95. Catalog of all hard to find micro- 
wave Darts and complete plans to build your own 
SVStem just S3.00. Kits not available in Oklahoma. 
GIGATRONICS. 5004 Alan. Oklahoma Citv. OK 
73135 

SUPER class-A oreamp. 120W power amo. many 
other high-Dower audio kits Free flyer. Florida 
agent wanted. AUDIOVISION. 558 Marlee Ave 
Toronto. Canada M6B 3J5 

PROJECTION TV Convert your TV to project 7 
<O0t picture. Results eoual to S2.500 projector. 
Total cost less than $20 00 Plans & lens 516.00. 
Illustrated information free. Credit card orders - 
24 hours. (2151 736-3979, MACROCOMGHH. 
Washington Crossing. PA 18977 

EDUCATION & INSTRUCTION 

UNIVERSITY degrees by mail! Bachelors. Mas- 
ters, Ph'D's... Free revealing details COUNSEL- 
ING, Box317-RE4. Tustin. CA 92680 

SUBSCRIPTION television education manual. 
Complete theory in circuits $9.95. D4S ENTER- 
PRISES, PO Box 1 10901 RE. Nashville. TN 3721 1 



Be an FCC LICENSED 

Electronic Technician ' 



Earn up to $600 a Week & More! ' 

No tomtlp kchoal — Thi Origin il FCC Taiti. 

AnswflFi (Xlffl manual (hit preparer. yOU ■! 

ho mi lor FCC G#mnl R»dl$1*f*pherj* Uctnu. 

Nattly r*¥ls*d multiple -choice emms cant 

aieai tttted on |h P bcIujI FCC Govt •xmrn's 

No prrevhuu*. e^ptrrenc*. <*qulr*d. H2.95 pgit- ™J:pdiS?iSST § 

paid Hon»ybick Guirjntifl. PHOWCTTCtB* 

P*pLE P.O. Box 26348, San Francisco, CA 94126 



i i •- 



BUSINESS OPPORTUNITIES 

MECHANICALLY inclined individuals desiring 

ownershiD of Small Electronics Manufacturing 
Business - without investment. Write: BUSI- 
NESS, 92-R. Brighton 1 1 th, Brooklyn. NY 1 1235 

LAWYER Business litigation, patents, appeals. 
JEROME FIELD, B 292. Brooklyn 11230, Phone 
(2121 434-0781 . Eves. 434-1 825 

PROJECTION TV. . Make $200.00-^ per evening 
assembling projectors... Easy... Results equal to 
$2,500 projectors... Your total cost less than 
$15.00 ... Plans, tens & dealer's information 
$14.00... Illustrated information free... MACRO- 
COMGHHX, Washington Crossing. PA 18977. 
Credit card orders 24 hours. (215) 736-2880. 



HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business. Write today for facts' 

Postcard will do, Barta-RE-X, Box 248, 
Walnut Creek, CA 94597. 
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FOR SALE 



MICROWAVE receiver system. Write: "Dealers 
Wanted,'' Dept. RE, FOB 4181. Scottsdale, A2 
B525B (602)941-9345 

SCANNER/ monitor accessories — kits and f ac- 
ton/ assembled. Free catalog. CAPRI ELEC- 
TRONICS, Route 1 R. Canon. GA 30520 

POLICE/ fire scanners, scanner crystals anten- 
nas, radar detectors. HPR, Box 19224. Denver. 
CO 80219 

TEST equipment, new and used. Catalog $1.00. 
PTI, Box 8756. Wh ite Bear Lake. MN 551 1 (61 21 
429-2975 

FREE speaker catalog! Woofers, mids. tweeters, 
hardware, crossovers, grille cloth, plans, kits, in- 
formation, much more. Discount prices. UNf- 
VERSAL SOUND, Dept. RE. 2253 Ringling Blvd.. 
Sarasota. FL 33577. (81 3> 953-5363 

SAVE u0 to 50% on name brand test equipment. 
Free catalog and price list. SALEN ELECTRON- 
ICS, Box 82-F. Skokie, I L 60077 

TELEPHONE or office bugged 7 Latest detection 
equipment finds out fast Literature S1.Q0. CLIF- 
TON, Box 220-M. Miami. FL 33168 

THE Intelligence Library. Restricted technical 
secrets — books on electronic surveillance, lock- 
picking, demolitions, investigation, etc. Free 
brochures: MENTOR, Dept. Z. 135-53 No Blvd.. 
Flushing. NY 11354 

MICROWAVE 2 GHz. Best m the West' Down- 
converter kits S39.00. Complete with antenna 
and control box S99.0O. Factory assembled — 
90-day warranty $159.00. GALAXY ELECTRON- 
ICS, 6007 N. 61st Ave.. Glendale AZ 85301 (6021 
247-1151 

CHEMICALS, apparatus, project books, wide 
selection. Catalog $1.00 send to: PIONEER Ltd. 
Ind, 14a Hughey St.. Nashua. NH 03060 

REVERBERATION tor organs and keyboards — 

Simply connected to any electronic organ, even 
those with multiple outlet channels. Room size 
and reverberation time adjustable. Nothing com- 
parable in this price range is offered on the 
market. Send for free brochure. DEVTRONIX OR- 
GANS, INC., Dept. 60 6101 Warehouse Way. Sac- 
ramento. CA 95826 

TOUCH-TONE decoder chip. Only one chip 
needed to decode DTMF signals, includes crystal 
and spec sheet $64 50. Send for free catalog on 
others. NELRAD COMMUNICATIONS, Box 150. 
Webster. MN 55088. 

COMPLETE line of microwave television con- 
verters and accessories to suit your needs. Con- 
verters have a one year warranty backed by a 3 
year reputation Call or write for complete speci- 
fications and pricing. Dealer inquiries invited. 
TRITON MARKETING, 1 933 Rockaway Parkway. 
Brooklyn. NY 1 1236 (212) 531-9004 

INEXPENSIVE cable television converters/ 
microwave antennas! Exclusive catalog S2.00: 
ACM, Box 3431 -RE. Walnut Creek. CA 94598 



WRITE FOR 



^akMcGEE'S 

SPEAKER & ELECTRONICS CATALOG 
1001 BARGAINS IN SPEAKERS 

W.: 1 (S16) 642 5OT2 
190* MCGEE STREET KANSAS CITY, MO. 64108 



SUBSCRIPTION TV KITS 

UHF Gated Pulse Kit. $39.00 
UHF Sinewave Kit. ..$37.00 

Kits include parts, manual 
and etched pc board. 

Informative Catalog. . .$2.00 

J &W ELECTRONICS 

P. O. BOX 61-B 
CUMBERLAND, Rl. 02864 



B1LLII ELICTBMICS 



P.O. B0X40I244R 



Sound Effects Kit $18.50 
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OHwUet D*ban*cT around 
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PC BHi I 3 1**lurH 1 PMHalyP* 
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Bwrntif]r m#nuil programming) ctijrfi W0 OdlHed 7HTT chip 
IpteirieuiOi-il 11 runt 0*> ■ *V badery ;na1 intruded i On bairrJ 
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7 Watt Audio Amp Kit $6.95 

5 HALL. SINGLE HtBP.ID \C AND COMPONENTS FIT OII.V2 
x 3" PC BOARD (INCLUDED). RUNS ON 1 ZVOC, OH EAT FOR 
AMY PROJECT THAT NEEDS AN INEXPENSIVE AMP. LESS 
THAN 2 r , THD @ 5, WATTS. COMPATIBLE WITH 5E-Q1 
SOUND KIT. 



Doomsday Alarm Kit $9*95 

II you have I rouble sFwpmg and you would like ihe restol 
the neighborhood to share your misery then litis lilt e kit 
will oe Tor yau! There is ng way to accurately describe the 
unearthly howls, screams and lonos \h*x come out of this 
kil. Four separate lone aid I labors are mixed, cancelled 
and stepped at a vary i ng rate, to Wat! * oi crazy sounds. A 
great km hii or a practical burglar alarm. Complete with 
PC board and an necessary compcmftnis Jeaa- speaker. For 
G-12VDC ORDER DA-Q2 



tf «^' 3TZ Time Zone Clock Kit 



GARLAND, TX. 75040 \ 
1 



(214) 278-3553 
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SEE SPECIAL WINTER 
PRICES BELOW 
Tttc 
Super Mutlc 
MAtr 
REVISION 2 

£24*9$ 

(Rule K.i- 



Nfl* you can fltty hundridi at lonfli uung ma H u Net Sup*t 
Muttc MaKtr. The un.il laiturn * ilngl* rpciory 
p:oflfimm*d mlcroprcctuer IC lhat crjmoi wilfi 20 pte- 
programirneiJ iFtari tunes By adding 1he additional PROMS 
(270S'1| irt*i syslim can ba expanded Fa pEay vp in 1000 __ 
notti per PROM. Jul! think ■ compact electronic pi £ 

inptrumoni: that will play decent, hundradi Or ovan fjf c 
ihousands of Mltetioni t/t music The hit Comfri with ill 
v^ictfonlc comaoninlt (l«t lha PROM], and 4 dNHed. 
piaEed and scieoned PC Bdard which muium 4 
The r wall antplllUH tedion \% on The sama PC board and 
d'i*e* an 8 ohn ipaakef {not included). Trom a whisper to 
ear BOMting wjluma Sincn tha unil worki an 13 VDC cjr 12 
VAC . vehicle or perlebln frp»ral"on is pcnuLtta. Whal do 
you pit !er S^J.K? E* try Ln i,-,g but a lataktr, Iramformer , 
c*»i. iwllchai, and PROM. Aodihgnal 2T0B altruma 
contain ing popvLar tunoa a ra avai litila tor t&,Irf> each or you 
Ctn program your own PROMS using mlorTnalion provided 
with the bt instructions LiSISOf availablaPROM album* are 
available on tequesi fNott, Uf< r plars «/pc. , .'C'fnc mL/i 'c a n* 
rT-cf a a r a frjnp r . I ra rrpJ pOJ* rfl^a to pJ*y cfte'tfi or p malady 

*r;tt\ flfl-'.TlCiMy SKti.L'i'rarli*fi.Ljiry. # . 

* Envalopa conVol atvoa decay to nol«- 

* On board inveilar aNowa aingle votlarje Wt) operation. 

OPTIONAL ACCESSORIES 
PIP Swllchet [One 3 poa , Orta S pov) 3-PP/att 

fCen be Sliprfly loldtrad IO PC Bd. to accaam tunet| 
Flolary Swllehit Two '.'. position 2.50/181 

f For rannt* wlrtno tg PC 3d- to ICCHI Uintt) 

Attracthri Tan PIhIIc Ca»a 6,50 

wtflptua Translornver a.oo 

rFgr operation on 1 itvaC house voiiaje} 

SPECIAL WINTER PRICES 

■ Suzev Mtnie Mihar with cue jnd iwo 5-poi Itlon istary 

i*.ich« tj^oa 

Z Sup** Uunc wrih one £716 l*. X a PRDM hliad with 

ovw M nl*etwv» of additional muiic [ 150c w-ti\- |3?oq 
Tn* Wftoip Ball el Hu> C * cnt ind pwiteftw «*!« 
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ORDERING INFORMATION: 
Ctlt Of Write For Free Ctiwiog 



Micropr6t&s.sor/FIOM deck kit keeps local time (12 hour 
formal), and 2 world rims zones (24 rtour format}: Lunge 
6" 1 ORANGE reedouli 10 rnin. IDtimerfcirHAMS. Comes 

complets- with am active plastic case and wallolurj XFMR 
■ G dgil (Mia , mrn . i*e r * Outrta JfTAL Tirnqbaw 

• 3 Tim* Zonal (SUKtiblet * Bitrpry iwtfcup 

• "caih^i i = !.£!■ Iron! ppnpl ■ ■: j„ 3 .ly v:= 3c 1 t-jiHc and 
iwitchof plaiad PC boird^ 

• Saeondi Anat/Hotd raaEura i%KA*dtA 



• COO mjhiuuh «0.BD - ADD $2.» FOA COD'I 

• UPS DEllVEftV ADDRESS MUST ACCOMPANY ALL COD 
OTHERS 

. 11.00 HAHOLIMS 0« OftO*H5 UHOEH SlftM 

• VISA. MC CARDS Ofi CHECK 
1 App £■ , FDR SHIPPING 

• TEXAS RESIDENTS ADD i\ STATE SALES TAX 

• ALL FOREIGN OApEPS ADO 2i", FOR SHIPPING 
4 CANADA 1St*) |ag FOREION CODS 

• CALL (Jl*> 2T1-3S5J TO PLACE CREDIT CARD OR COD 

onoiR 
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CIRCLE 88 ON FREE INFORMATION CARD 



a 

r\ 

12S 



RESISTORS ' «W. 'jW 5% carbon films 3c ea. NO 
MINIMUMS. Cabinet assortments. 1% metal 
films. Request details. Bulk pricing available. JR 
INDUSTRIES 5834-C Swancreek. Toledo. OH 
436-ld 

SATELLITE Buffs: used 6. 10.and 16ft.oarabolic 
antennas for sale. Muchmisc. Call days. (216) 
871-5552; evenings (216) 779-8539. 

MICROWAVE and other TV equipment. Catalog 
20C manual $1 TROJAN ENTERPRISES, 2920 
Shelby. Indianapolis. IN 46203 

TVRO components, LNA's, mixers receivers. 
Send SASE for catalog. ATLANT1A COMMUNI- 
CATIONS, 4676 Llvermore. Las Vegas. NV89121 

FREE Flyer' Electronic components, IC s. LED s 
etc. Send SASE to SYSTECH, Box 18905. San 
Jose. CA 951 58 

UPDATE your C.R.T. tester. Sockets Ilk* 
19VJDP22 and 13VAMP22. Also test rlgsCK3000 
and others. Write your needs to: TRI-COUNTY 
ELECTRONICS. 17 East Main St., Millville, NJ 
08332 

MICROWAVE TV units complete— 1 year warran- 
ty. S1 50.00, MEC, Box 3123. Tempe. AZ 85281 
Dealers Wanted. 

SATELLITE TV 11 ft. fiberglass antenna 
S 1350.00, AventeK 120= LNA $585.00. 100" 
S895.00, Automation Tech GLR-500 E1 095.00. 
Catalogs. Send £3 00. Free-info. SIGNALS, Box 
3836. Detroit. Ml 48224 (313)361-5146. 

POLICE scanner owners attention: Police 10 
code, fire department code. Send $4.00. ROBERT 
TURRIN, P.O Box 1 562. Clifton. NJ 0701 1 
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RF MODULATORS 
tan tho video Industry 
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SATELLITE TELEVISION 

SATELLITE TV antenna. 10 ft. fiberglass, com- 
Qlete. polar mount. $1950.00. electronics at cost 
also TRI-STAR COMMUNICATIONS. Box 843. 
Erie. Ml 48133 (419) 726-1095 

FREE $200 value TVRO P.O. board set, when you 
join our development group. Complete systems 
low as S700 Newest low cost designs, antennas, 
group purchasing, more. Info$1.00. membership 
$50, 509-534-8088 6-9 PM PST. COMPUTER 
SATELLITE SERVICES. 1604 N Smith St.. Spo- 
kane WA 99207 

SATELLITE TV, Books, parts, low-noise micro- 
wave transistors. Specs and catalog $2 .00. ELITE 
ELECTRONICS, RR1. St. George. Ontario. Can- 
ada N0E1 NO 

GEOSTATIONARY satellite TV antenna aiming 
angles. Azimuth and elevation (true and mag- 
netic) coordinates calculated by digital compu- 
ter for your location. 23 satellites. Send name, 
address, your location's latitude and longitude 
(deg. min. sec,); or distance and direction from 
nearby town; or explicit geographical location in 
your city; plus S6.50 to: HUTSON INDUSTRIES, 
INC., P.O. Box 155, Scooba, MS 39358 

SATELLITE equipment catalog. Over 25 of the 
best manufacturers and suppliers. LNA's. receiv- 
ers, antennas and complete systems covered in 
detail Four different sections. $12 00. TMS CO., 
P.O. Box 8369. Roseville. MH 55113 

INTERESTED in Home Satellite Television — 
Don't buy anything until you've read the HOME- 
SAT HANDBOOK & BUYERS GUIDE. Our book 
tells everything about home satellite TV and may 
save you hundreds, even thousands of dollars in 

Sour selection and installation of a system 1 $7.50. 
I &G HOMESAT SERVICES, Box 422. Seaford, 
NY 11873 

SATELLITE Receiver kit. Antenna Kit. IF Strips. 
Mixers. IC S LNA S, Hardware. Alignment ser- 
vice, LANEY SCIENTIFIC INSTRUMENTS, Box 
20131. Jackson. MS 39209 

SATELLITE super-mixer; DBM-4150A. Clean up 
your TVRO receiver! Near-theoretical perfor- 



Satellite TV 



FOR THE HOME 
Sick of Network TV? 

Our receiver lets you gat 
over 75 channels of tele- 
vision direct r y from earth - 
orbiting cable TV satel- 
lites 1 HBO, Showtime, su- 
per stations, sports and 
movies worldwide- 



We don't just 
sell information! 
We Manufacture 
Hardware! 




From offshore oil rigs, 
data links lo hotels 
and backyard instal- 
lations, we wrote the 
book, Constantly up- 
dated, our 04 P>ge 
technical Information book and catalog gives you ail 
> the facts, [nex pensive dishes, feeds, telem- 

etry software, kits and more. Recom- 
mended reading by NASA, The Office 
of Consumer Affairs and quality com- 
partes like Rockwell/Collins Send 
$7,95 today! QAu 

24-hn. CO.D. Hotftni 
(3Q5) 33&-7B0Q 

°SPACECOAST 

RESEARCH CORPORATION 
P.O. Box 442-E, Altamonte Spgs. FL 32701 





MICROWAVE TV SYSTEM 

• Preoaion 25" Parabolic Amafina 

• Prabuilt Coowrter and Praamp 

■> AssemWed Power Supply 

• Low-loss Coaxial Cables 

• Orx> Year Warranty 

• Completely B ' J|JI rod Tested 

MM K ' DATA SERVICE CO. ■• 

| atOB.3t> 3tio Evoiyn simot 

Roseville, MN 55113 i~f 

si2-63«.o*eo Jgj. 



mance; flat response, DC-1500IF, SMA connec- 
tors: $69.50 — CK/MO/COD RIG EL SYSTEMS, 
2974R Scott Blvd.. Santa Clara. CA 95050 (4081 
727-4231 . 
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| TTEKNIKA WIRELESS i 
REMOTE CONTROL 
TV TUNER 

$110.00 ea 

13 REMOTE TV 

<S? CONVERTER 

Wireless Remote Control 

40 Channels . 

4 or more 

139.95 co. 125.0th 

36 CHANNEL UP 
CONVERTER FOR TV 

& VTR Cable VHF to UHF , 
Modal V5738 

1-3 peces $29.95 e 

4 pieces & up pZ4.au e 



Model 6301 



Model CTCSR 
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VIDEO SWITCHER 

Model V 4801 $29.95 ea 

Flip a switc h to watch a progra m on 
any channel, while simultaneously 
recording a program on any cable 
or pay TV channel - or vice versa 
Plus, you can use your recorder's 
programming feature to record TV 
programs while you're away. 
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VIDEO CONTROLCENTER 

ModelV 4802 $39.95 ea 
Provides remote control access of 
all your Video, TV or Cable imputs 
to your TV set or Big Screen TV 
from one convenient location by 
merely (lipping a switch. I 

■V'!iVM T 

ilLLJlJlLly 



COAXIALSWITCHING FOR 
TV VIDEO CASSETTE 
RECORDERS * e nE 

Model AB- 370 pD.UO e 

3-pcsitkxi coaxial 
push-button switch. 

a 

COAX AB SWITCHES 

Model AB-27 $2.95 ea. 

e Imput 75 ohm • Output 7 5 ohm. 

Model AB-29 $2.95 
• Input 75 & 300 ohm. 



Model AB-28 $2.95 e 
• Input 75 ohm. • Out- 
put 300 ohm 

ANTENNA/CABLE TV ^7/ c f\ /* t ' 

ModelA&400 $10.95ea ** L^j! 

FJr\ ANTENNA/CABLE TV 
SWITCH A n nE 

1 Model AB-410 py.yOea 
e Switches from cable to antenna 
system Instantly, e Accepts 75 or 
300 ohm imputs. 




TV GAME SWITCH 

ModelV 450 $2.95 

300 ohm in and out with 
RCA plug 



COAXIAL SWITCH 

Model DCS-A/B $7.95 
A versatile product with a 
range of consumer and 
M ATV applications 



855 Conklin St,Farmingdale, N.Y. 1 1735 
■ Master Charge ■ BankAmericard 
Visa ■ COD ■ Check ■ Money Order 



VHF/FM AMPLIFIERS 

Model 7002 $9.95 ea. 

e All solid state signal amplifier . 
boosts weak signals For 2 sels. 

Model 7004 $ 12.95 ea 

• For up to 4 sets • . Signal gains dS 



QUICK CONNECT' 
PLUG & BALUN 

ModelV 400 $1.50 
10 for $12.50 



DISTRIBUTION 
AMPLIFIER VHFAJHF FM 
Win FM Trap Aaq of - 

• Designed for TV/VCR 
multiple-set installations 
Hen 



QUICK CONNECT 
"P* PLUG RG 59U 
ModelV 4036 



$2.50, 



QUICK CONNECT 
«P' PLUG "J 

ModelV 403 . 1 u r' I 
10 tor $6.00 

For 75 ohm cable 
Mo wiring necessary."' 



VHF/UHF MATCHING TRANSFORMERS 

Model MT-1 $.75 ea 
10 for $6.00 
VHF/UHF 75-300 ohm 
matching unit Miniature 
size completely shielded 
and balanced for reduction 
of direct pick-up. _jr 



Model MT-2$1,10ea 
10 for $9.00 

Completely plastic molded 
construction for weather- 
proofing. Supplied with 
rubber boot. 



FREE 



Ki-yilM&.m; 



in N.Y. State call [5161752-0050 
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§pecra! 



2SC1308K 2SC1308K 2SC1308K 



POPULAR HORIZONTALJIDTPUT TRANSISTOR 

$060 WJP $029 

(10 - 99) 1500V 7A 50W-TMs original Sanyo ^U (1 °°' up) 
transistor replaces most horizontal 
outputs in the market today. 

Exact Replacement Semiconductors. Now for a limited 
time you can take advantage of quality replacement semicon- 
ductors at a special introductory price. Sale ends May 1, 1982. 
Minimum order 10 pieces each. 

ERS 123A. . . .28° ERS 154 $ 1 29 ERS 238 '(J 10 

ERS128 95* ERS 162 $ 2P° ERS 283 $ 3 90 

ERS 129 90° ERS 163A . . ^^ ERS 712 H 50 

^ — 1 ~ ERS 165 ss 

i^B^^nm The Professionals Choice. Why pay more 
for others when you can get QUALITY replacement 
semiconductors DIRECTLY from MCM? Each ERS 
semiconductor is backed by a TWO year warranty. 

Ilwll H distributes ERS semiconductors jME csa 
as well as thousands of electronic 238 ^ 

parts you use everyday — at '40r^- 

prices that are too low to pass up. □ Japanese "^ . 

and American semiconductor listings by the hundreds! [ I CATV 
Supplies □ Chemicals and solvents for the technician □ Replacement and 
original speakers for hi-fi and musical instrument reproduction □ Ceramic and 
magnetic replacement cartridges D Connectors D High Voltage Triplers D Test 
Equipment D Video and Audio Replacement Heads. 

Call MCM toll-free to place your order and ask for our latest catalog. 



CALL OUR TOLL-FREE LINES TODAY FOR IMMEDIATE DELIVERY! 



1«800»762«4315 1«800»543»4330 

Ohio Watts Line National Watts Line 

858 Congress Park Drive, Centerville, Ohio 45459 

Business Office 1-51 3-434-0031 



CIRCLE 78 ON FREE INFORMATION CARD 



> 

■D 
33 
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16K Memory 



4116-200MS 



8/15.95 



ALL MERCHANDISE 100% GUARANTEED! 



CALL US FOR VOLUME QUOTES 



g 
z 
o 

ce 
i- 
o 

LU 



g 
o 
< 



1702 

2708 

2758 

TMS2516 

2716 

2716-1 

TMS2716 

TMS2532 

2732 

2764 



4027 

4116-120 

4118-150 

4116-200 
4116-300 
4164 



2101 

2102-1 

21L02-4 

21LQ2-2 

2111 

2112 

2114 

2114L-2 

2114L-3 

2114L-4 

2147 

TMS4044-4 

TMS4044-3 

TMS40L44-2 

TMM2016 

HM6116 



EPROMS i 

256KB (1ns) ' 

1024 x 8 (450 ns) i 

1024 k 8 (6V) (450ns) I 

2046 x 8 (5V) (450 ns) I 

2048 x 8 (5V) (450 ns) ! 

2048 x 8 (5V) (350 ns) I 

2048 x 8 (450ns) I 

4096 x 8 (5V) (450 ns) 1! 

4096 x 8 (SV) (450ns) (200ns) 

8192 x 8 (5V) (450 ns) 



CRYSTALS 



DYNAMIC RAMS 



4096x1 
16,384 x 1 
16,384 x 1 
16,384x1 

16,384 X 1 
64.536 X 1 



(250 ns) 
(120 ns) 
(150ns) 
(200 ns) 
(300 ns) 
(200 ns) 

STATIC RAMS 



256x4 
1024 x 1 
1024 x 1 
1024 x 1 
256x4 
256x4 
1024 x 4 
1024 x 4 
1024 X 4 
1024 X 4 
4096x1 
4096 x 1 
4098x1 
4096x1 
2048x8 
2048x8 



(450ns) 

(450ns) 

(LP) (450ns) 

(LP) (250ns) 

(450ns) 

(450ns) 

(450ns) 

(LP) (200ns) 

(LP) (300ns) 

(LP) (450ns) 

(55ns) 

(450ns) 

(300ns) 

(LP) (200ns) 



2.50 
8/29.95 
8/18.95 
8/15.95 
8/14.95 



1.95 

.89 

1.29 

1.69 

2.99 

2.99 

8/16.95 

8/19.95 

Bf 18.95 

S/17.95 

9.95 

3.49 

3.99 

4,49 



100 IKS 

2.00 
CALL 
1.95 
1.80 
1.75 
CALL 

100 pes 



(200ns) (150 ns) 
(200ns) (150 ns) (120ns) 



LP = LOW POWER 



74LS0O SERIES 



74LS00 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS10 
74LS11 
74LS12 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS40 
74LS42 
74LS47 
74LS48 
74LS49 
74LS51 
74LS54 
74LS55 
74LS63 
74LS73 
74LS74 
74LS75 
74LS76 
74LS78 
74LS83 



74LS85 

74LS86 

74LS90 

74LS91 

74LS92 

74LS93 

74LS95 

74LS96 

74LS107 

74LS109 

74LS112 

74LS113 

74LS114 

74LS122 

74LS123 

74LS124 

74LS125 

74LS126 

74LS132 

74LS136 

74LS137 

74LS138 

74LS139 

74LS145 

74LS147 

74LS148 

74LS151 

74LS153 

74LS154 

74LS155 

74LS156 

74LS157 

74LS158 

74LS160 

74LS161 

74LS162 

74LS163 

74LS164 

74LS165 



74LS166 
74LS168 
74L3169 
74LS170 
74LS173 
74LS174 
74LS175 
74LS181 
74LS189 
74LS190 
74LS191 
74LS192 
74LS193 
74LS194 
74LS195 
74LS196 
74LS197 
74LS221 
74LS240 
74LS241 
74LS242 
74LS243 
74LS244 
74LS245 
74LS247 
74LS24B 
74LS249 
74LS251 
74LS253 
74LS257 
74LS258 
74LS259 
74LS260 
74LS266 
74LS273 
74LS275 
74LS279 
74LS280 
74LS283 
74LS290 



74LS293 

74LS295 

74LS298 

74LS324 

74LS352 

74LS353 

74LS363 

74LS364 

74LS365 

74LS366 

74LS367 

74LS36S 

74LS373 

74LS374 

74LS377 

74LS378 

74LS379 

74LS385 

74LS3S6 

74LS390 

74LS393 

74LS395 

74LS399 

74LS424 

74LS447 

74LS490 

74LS668 

74LS669 

74LS670 

74LS674 

74LS5B2 

74LS683 

74LS584 

74LS685 

74LS688 

MLS6S9 

81LS95 

81LS96 

81LS97 

81LS98 



32.768 KHZ 

1.0 MHZ 

1.8432 

2.0 

2.097152 

2.4576 

3.2768 

3.579545 

4.0 

5.0 

5.0688 

5.185 

5.7143 

8.5536 

8.0 

10.0 

14.31818 

18.0 

18.432 

20.0 

22.1184 

32.0 



MISC. 

AY5-2376 

11C90 

XR2206 

3242 

3480 

MC4024 

MC4044 

7103 

7108 

7107 

76477 

8038 

95H90 

9602 



April Specials 



6502 



DISC CON- 
TROLLERS 



1771 
1791 
1793 
1797 

UPD765 



24.95 
36.95 
44.95 
54.95 
39.95 



HARTS 



AY3-1014 
AY5-1013 
TB1602 
I IM 8402 



INTERFACE 



BT26 


1.69 


8T28 


2.49 


8T95 


.99 


8T96 


.99 


8T97 


,99 


8T98 


.99 


DM8131 


2.95 


DS8836 


1.29 


CLOCK 


CIRCUITS 


MM 5369 


3.95 


MM5375 


3.95 


MSM5832 


7.45 


7207 


7.50 


7208 


15.95 


CONVER 

MC1408 LB 


TERS 

4.95 


DAC-0800 


4.95 


ADC08O4 


4.95 



ZB0B CPU 6MHZ 

Z80A CPU 4MHZ 

Z80A PIO 4MHZ 

66000 CPU 4-10MHZ 

6802 MPU, CLK, RAM 

6845 CRT CONTROLLER 

6502A CPU 2MHZ 

6502B CPU 3MHZ 

8086 16 BIT CPU 

8088 8 BIT CPU 

8089 8/16 BITPROC 



17.95 

6.00 

6.00 

call 

9.95 

15.95 

8.95 

15.95 

59.95 

34.95 

89,95 

.49ea 

,59ea 



14 Pin Gold Wire wrap Sockets 
16 Pin Gold Wire wrap Sockets 

SUPER SPECIAL 

Hitachi HM6116LP 204B x 8 CMOS 
Static Ram pin compatible with the 
2716 EPROM. Supar low power data 
retention characteristics: 2.0 volts at 
only 50 u a yes SO mleroamps. 

1*31 pea. 32 pes. 
HM6116LP-2 120ns 19.95ea 18.95ea 
HM6116LP-3 150ns 16.95ea 15.95ea 
HM6116LP-4 200ns I5,95ea I4.95ea 

STANDARD POWER RAMS 

HM6116P-2 120ns 18.95ea 17.95ea 

HM6116P-3 150ns 11.95ea 10.95ea 

HM6116P-4 200ns 10.95ea 9.95ea 

Specials end April 30, 1982. Please slats 

"April Specials" whan ordering. 



CMOS 



74CO0 

74C02 

74C04 

74C08 

74C10 

74C14 

74C20 

74C30 

74C32 

74C42 

74C48 

74C73 

74C74 

74C76 

74C83 

74C85 

74C86 

74C89 

74C90 

74C93 

74C95 

74C107 

74C150 

74C151 

74C154 

74C157 

74C180 

74C161 

74C162 

76C163 

74C164 

74C165 

74C173 

74C174 

74C175 

74C192 

74C193 

74C195 

74C20O 

74C221 

74C373 



74C374 

74C901 

74C902 

74C903 

74C905 

74C906 

74C907 

74C90S 

74C909 

74C910 

74C911 

74C912 

74C914 

74C915 

74C918 

74C920 

74C921 

74C922 

74C923 

74C925 

74C926 

74C927 

74C928 

74C929 

74C930 

4000 

4001 

4002 

4006 

4007 

4008 

4009 

4010 

4011 

4012 

4013 

4014 

4015 

4016 

4017 

401 8 



4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4034 
4035 
4040 
4041 
4042 
4043 
4044 
4046 
4047 
4049 
4050 
4051 
4053 
4060 
4066 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4078 
4081 
40B2 
4085 
40B6 
4093 



8502 


6.95 


6502-A 


12.95 


6504 


6.95 


6505 


8.95 


6507 


9.95 


6520 


4.35 


6522 


995 


6532 


14.95 


6551 


11.85 



Z80 

280-CPU 

Z80A-CPU 

Z80-P10 

Z80A-P10 

280-CTC 

Z8QA-CTC 

Z80-DART 

Z80A-OART 

Z80-OMA 

ZB0A-DMA 

Z80-S10/0 

zsoa-sio/o 

Z80S10/1 

Z80A-S10/1 

Z80-S10/2 

Z80A-S10/2 

Z80-S 10/09 

Z80A-S10/9 

Z80B-CPU 
Z80B-CTC 
Z80B-P10 

ZS671 
LZ6132 



4098 

4099 

14409 

14410 

14411 

14412 

14419 

4502 

4503 

4508 

4510 

4511 

4512 

4514 

4515 

4516 

4518 

4519 

4520 

4522 

4526 

4527 

4528 

4531 

4532 

4538 

4539 

4543 

4555 

4556 

4581 

4582 

4584 

4585 

4702 

4724 

80C07 

80C95 

B0C96 

80C97 

B0C98 



8.95 
6.00 
6.50 
6.00 
5.95 
8.65 
15.25 
18.75 
17.50 
27.50 
23.95 
28.95 
23.95 
28.95 
23.95 
28.95 
17.96 
22.95 

18,95 
17.95 
17.95 

39.95 
34.95. 



HOURS: Mon. - Frl.. 9 to 5; Sat., 1 1 to 3 




V/SA 



JDR MICRODEVICES, INC. 

1224 So. Bascom Ave. 

San Jose, CA 95128 

800-538-5000 • 800-662-6279 (C A) 

(408)995-5430 • Telex 171-110 



VISIT OUR RETAIL STORE! 

TERMS. For shipping include $2.00 lor UPS ground, $3.00 
lor UPS Blue Label air. $10.00 minimum Order. Say Area 
residents add 6V.* % sales tax. California residents add 6% 
sates tax We reserve the right to limit quantities and sub- 
stitute manufacturer. Prices subject to change without 
notice. Send SASE lor complete list. 
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2716 EPROMS 450NS (5V) 



8/4.95 ea 



ALL MERCHANDISE 100% GUARANTEED! 



CALL US FOR VOLUME QUOTES 



8000 



8200 



8035 
8039 
8080A 
8035 



16.95 
19.95 
3.95 
12.95 



8085A-2 16.96 
99.95 



8088 

8155 

8158 

8185 

8185-2 

8741 

8748 

8755 



39.95 
11.95 
11.95 
29,95 
39.95 
39 95 
29.95 
44 95 



6800 



6800 

6802 

6S08 

6809 

8809 E 

6S10 

6820 

6821 

6828 

6834 

6840 

6843 

6844 

E845 

6847 

6850 

6852 

6860 

6862 

6875 

6880 

68BO0 
6SB21 

68B50 



5.70 

10.95 

9.95 

24.95 

29.95 

4.60 

4.95 

4.95 

14.95 

16.95 

14.95 

42.95 

44.95 

16.95 

15.95 

4.75 

5.75 

10.95 

11.95 

6.95 

2.95 

10.96 
12.95 
12.95. 



8202 
8205 
8212 
8214 
6216 
8224 
8226 
8228 
8237 
8238 
8239 
8243 
8250 
8251 
8253 
8253-5 
8256 
8255-5 
8257 
8259 
8272 
8275 
8279 
8279-5 
8282 
8283 
8284 
8286 
8287 
8288 
lB289 



LEDS 

Jumbo Red 

Jumco Green 
Jumbo Ye flow 
5062-7760 .43'CC 
MAN74 .3'CC 
lMAN72 ,3'CA 



10/1.00 
6/1.00 

6/1,00 
.79 



m 



TV 
CIRCUITS 

MC1330 1.89 

MC1350 1.29 

MG1358 1,79 

LM380 1.29 

LM386 1,50 

LM665 .99 

LM741 .29 
LM1310 
LM1800 
.LM1889 



EPROM ERASERS 

PE-14 78.50 

PE-14T (with timer) 108.50 

PE-24T (with timer) 154.50 

ALL ARE HIGH QUALITY UNITS ENCLOSED IN 
A BLACK ANC-DIZED ALUMINUM ENCLOSURE. 



800-538-5000 
800-662-6279 

(CALIFORNIA RESIDENTS) 
CALL JDR BEFORE YOU BUY! 

WE WILL BEAT ANY COMPETITORS' PRICES 



VOLTAGE REG'S 



7805T 
780BT 
■781 2T 

7615T 
7824T 

7805K 
781 2K 
7815K 
78L05 
78L12 
78L15 

LM309K 

LM317T 



7905T 
791 2T 
791 5T 
7924T 



7905 K 
791 2 K 
79 LOS 
79L12 
79L16 

LM317K 
LM323K 
LM337K 



. T = TO-220 K = TG-3 L = TO-92 



74S00 SERIES 



74SO0 


.44 


74S74 


.69 


74S163 


3.75 


74S2S7 


1.39 


74S02 


.48 


74S85 


2.39 


74S168 


4.65 


74S256 


1.49 


74S03 


.48 


74S86 


1.44 


74S169 


5.44 


74S260 


1.83 


74S04 


.79 


74S112 


1.59 


74S174 


1.09 


74S274 


19.95 


74 SOS 


.79 


74S113 


1.98 


74S175 


1,09 


74S275 


19.95 


74S08 


.48 


74S114 


1.50 


74S181 


4,47 


74S280 


2.90 


74S09 


.98 


74S124 


2.77 


743 182 


2.95 


74S287 


4.75 


74S10 


.69 


74S132 


1.24 


74S188 


3.95 


74S288 


4.45 


74S11 


.88 


74S133 


.98 


74S189 


14.95 


74S289 


6.98 


74S15 


.70 


74S134 


.69 


74S194 


2.95 


74S301 


6.95 


74S20 


.68 


74S135 


1.48 


74S195 


1.89 


74S373 


3.45 


74S22 


.93 


74S138 


1.08 


74S196 


4.90 


74S374 


3.45 


74S30 


.46 


74S139 


1.25 


74S197 


4.25 


74S381 


7.95 


74S32 


.98 


74S140 


1.45 


74S201 


14.95 


74S387 


5.75 


74S37 


1.87 


74S1S1 


1.19 


74S225 


8.95 


74S412 


2.98 


74S38 


1.68 


74S153 


1.19 


74S240 


3,98 


74S471 


9.95 


74S40 


.44 


74S157 


1.19 


74S241 


3.75 


74S472 


16.85 


74S51 


.78 


74S158 


1.45 


74S244 


3.98 


74S474 


17.85 


74S64 


.79 


74S161 


2.85 


74S251 


1.90 


74S482 


15.60 


74S65 


1.25 


74S162 


3.70 


74S253 


7.45 


74S570 
74S571 


7.80 
780 



LM301V 
LM308V 
LM309K 
LM311 
LM317T 
LM317K 
LM318 
LM323K 
LM324 
LM337K 
LM339 
LM377 
LM380 
LM386V 
LM555V 
LM556 
LM565 
LM566V 
LM567V 
LH723 
LM733 
LM741V 
LM747 
LM748V 
LM1310 
MC1330V 
MC1350V 
MC1358 
LM1414 
LM145SV 
LM1485 
LM1489 
LM1800 
LM18B9 
LM3900 
LM 3909V 
LM3914 
LM3915 
LM3916 
75451V 
75452V 
L75453V 



APPLE FAN $69.00 

EXTRA PLUG- IN CARDS CAN 

CAUSE YOUR APPLE TO 

OVERHEAT 

ULTRA-QUIET APPLE FAN 

DRAWS COOL AIR THROUGH 

YOUR COMPUTER 

ELIMINATES DOWN TIME 

SAVES REPAIR CHARGES 

INCREASES RELIABILITY 

CLIPS ON — NO HOLES OR 

SCREWS 

COLOR MATCHES APPLE 

LONG LIFE, LOW NOISE 

MOTOR 



'apple is a trademark 
of apple computer inc. 

TRANSISTORS 



PN2222 
2N2222 
2N2907 
2N3055 
2N3904 
2N3906 
1N4148(1N914) 
L1N4O04 



7400 
7401 

7402 
7403 
7404 
7405 
7406 
7407 
7406 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 

I 7437 
7438 
7440 
7442 
7443 
7444 
7445 
7446 
7447 
7448 

I 7450 



10/1.00 

.26 

.25 

.79 

10/1.00 

10/1.00 



100/ 8.99 
50/10.99 
50/10.99 
10/ 6.99 
100/ 8.99 
100/ 8.99 
25/ 1,00 

ioi i.oo. 



IC SOCKETS 

1-w 100 

8 pin ST .13 ,11 

14pinST .15 .12 

16 pin ST .17 .13 

18 pin ST .20 .18 

20 pin ST .29 .27 

22 pin ST .30 .27 

24 pin ST .30 .27 

28 pin ST ,40 .32 

40 pin ST .49 .39 

ST = SOLDERTAIL 

8 pin WW .59 .49 
14 pin WW .69 .52 
16 pin WW .69 .58 
18 pin WW .99 .90 
20 pin WW 1.09 .98 

22 pin WW 1.39 1.28 

24 pin WW 1.49 1.35 

28 pin WW 1.69 1.49 

40 pin WW 1.99 1.80 
WW = WIREWRAP 

CONNECTORS 

RS232 MALE 3.25 

RS232 FEMALE 3.75 

RS232 HOOD 1.25 

S-100 ST 3.95 

S-100 WW 4.95 

DIP SWITCHES 

4 POSITION .85 

5 POSITION .90 

6 POSITION .90 

7 POSITION .95 

8 POSITION .96 



.19 



7451 

7453 

7454 

7460 

7470 

7472 

7473 

7474 

7475 

7476 

7480 

7481 

7482 

7483 

7465 

74S6 

7489 

7490 

7491 

7492 

7493 

7494 

7495 

7496 

7497 

74100 

74107 

74109 

74110 

74111 

74116 

74120 

74121 

74122 

74123 

74125 

74126 

74128 

74132 



7400 SERIES 

.23 74136 

.23 74141 

.23 74142 

.23 74143 

.35 74144 

,29 74145 

.34 74147 

.35 74148 

.49 74150 

.35 74151 

.59 74152 

1.10 74153 

.95 74154 

.50 74155 

.65 74156 

.35 74157 

4.95 74159 

.35 74160 

.40 74161 

.50 74162 

.49 74163 

,65 74164 

.55 74165 

.70 74166 

2.75 74167 

1 00 74170 

.30 74172 

.45 74173 

.45 74174 

.55 74175 

1.55 74176 

1,20 74177 

,29 74178 

.45 74179 

,55 74160 

.45 74181 

.45 74182 

.55 74184 

.45 74185 



74186 

74190 

74191 

74192 

74193 

74194 

74195 

74196 

74197 

74198 

74199 

74221 

74246 

74247 

74248 

74249 

74251 

74259 

74265 

74273 

74276 

74279 

742B3 

74284 

74285 

74290 

74293 

74298 

74351 

74365 

74366 

74367 

74368 

74376 

74390 

74393 

74425 

74426 

74490 



HOURS: Mon. - Fri.. 9 to 5; Sat. 1 1 to 3 



master charge 



JDR MICRODEVICES, INC. 

1224 S. Bascom Ave. 

San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408)995-5430 • Telex 171-110 



VISIT OUR RETAIL STORE! 

TERMS: For shipping include S2.00 lor UPS Ground. $3.00 
lor UPS Blue Label Air $10.00 minimum order Bay Area 
residents add 6vs% sales tax. California residents add 6% 
gales lax. We reserve the right to limit quantities and sub- 
stitute manufacturer. Prices subject to change withoul 
notice. Send SASE for complete list. 
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ELECTRO SPACE PRINTED 
CIRCUIT CARD EJECTORS 

F i,: ma thick cj rd. !, 07 2 il Of, 

Swfc NO Color 1.J4 14-43 Sfrllp 

M45C .■.■-.:■:■ "-.'": r, :■■ i 19 

11451 Pad 25 21 tfi 



HEX-WIK SUPERIOR SOLDER 
REMOVAL BRAID 
Bn)M 
Stock No. &■» FUSpcol Pnc» 
SOQ41 1/14 * (3.10 

50042 5/44 A 3.3S 




ARIES ZERO 
INSERTION FORCE SOCKETS 

■ Cnrr. icEualad Irua tiro Iftaaman k.r-.c 

- On plll*d 5»£g*jr tn) pin» 

- c*p*tHa or being pigggac into OiP iock«ii 
Slock Ma. He Pin I 1-24 35-49 50- Up 

11059 24 S4.M S3.AO 53.25 

11054 28 4.2( 3.T7 3.40 

11057 40 4.M 4,34 J.fll 

1105B B4 fl.BI ■;.''"■ /'•-■: 



ELECTRO SPACE PRINTED CIRCUIT 

CARD INJECTOR/ EJECTORS FOR 1/16 

THICK CARDS 

11452 Whn» J 37 f.23 ft 30 

11.453 Fifl.d 27 .33 20 




Texas Instruments Low Profile 

Sockets, tin plil*tf flho*pMf branzteontnet 

pinwih gii-tigur i*n. 



Stack No 


Nd Pint 


1-24 


35»J 


100-Up 


11201 


■ 


(.15 


».13 


gift 








.15 


.14 


11 303 


ID 


.21 






11204 


ia 








11 205 


M 


.27 


24 


.21 


11205 


32 


.30 


.34 


.23 


112(37 


24 


.33 


,30 


.25 


\ :-'-;j 










,ia« 


40 


S3 


.45 


.40 



P'ln Straight o-ning Tool pui>^ivic*>pn 

ihtJr trU*f&WlOrDW5pacJog Or-.endBiirci' 300 

£*ni*r d bv k*i. Nip tool r>vi fgj g av<ca t on .400 
OHWI Pul d[j,Li in (□□;. iquaaze. bov. ed I » ad i 
tflmt tucK to proptr iptetng. 

Slock He. 11MB (13.9$ 



Ei-PAC POWEfl SUPPLIES 
SOLV SERIES FULLY REGULATED 









i/ir'i'ri ,v,i 




Slock 


Quipul 


Currant 


..HiWj.fi'! 




Na. 


VaUiot 


Rating 


In Inehai 


P-:C»1 








4-TM4k4z2 




13603 


12 


1.5* 


.:■■■ i 6*4x2 


35.00 


13304 


IS 


1.2* 


istfttxAxi 


34.00 


13306 




D.7SA 


4. 7/ L 6*4*2 


34.00 






4.0A 


5-5/BK4-7/Sx3.3:>6 


57.00 






4,OA 


5-5/3X4-7/BX3-3/14 


57.00 


13S10 


15 


3.3* 


5-5/fl«4-7 mtOhSt, 6 


57« 


13012 


24 


2.QA 


5-5/S»47/3x3-3/14 


57 00 





RCA C/MOS 














Ho. 


RC* No 


I -24 


JS-UP 


44001 


CCHQOiflE 1 .35 


3 33 


44002 


C040OtUflE 


.35 


33 


44007 


CD4007UDE 




,33 


440*1 


CD4011BE 


36 


33 


4401 2 


CIV-."- 1 S.'ilF 


.36 


33 


44013 


C04013BE 


.55 


.52 


44015 


CD4015QE 


1 07 


1.01 


4401 e 


CD401SDE 


-341 


.55 


44017 


CC54017BE 


1-07 


1.01 


4401 1 


COJQigEit 


S3 


55 


44020 


CDJ020DE 


1.15 


1.T2 


44023 


CD4023BE 




33 


44024 


CD4024BE 


S2 




44025 


CD-t02SBE 


36 


,33 


44017 


CD4027BE 


.43 


44 


44030 


CD4Q30BE 


.53 


.53 


44040 


CD4040BE 




i.ta 


44045 


0CH046Be 


1-Sfl 


1.46 


JS.IOJ!) 


CD404UBE 


57 


.54 


44050 


C 04050 &C 


AT 


54 




CD4051.DE 


1.13 


1.12 




CD4052BE 


1 13 


1.12 


44053 


CD4053DE 


1.15 


1.12 


44094 


C&JOS40E 


9V6 


1.35 


44054 


CD4055DE 


1.36 


1.6-5 




CBWtOM 


1.4B 


1.40 


44044 


CH4KSM 


.7S 


.74 


44Q5S 


Ci>if:.f,ouBC 


.34 


33 


44070 


CD40T0H 


.44 


.41 


44071 


C&4071HE 


.34 


.33 


44074 


CC40 J '*QE 


1.24 


i 20 


440B1 


C040S10E 


34 


.33 


440Q3 


Co*oe3&c 


.74 


.74 


44093 


CtMDUtl 








CD4S02BE 


t.72 


1.64 


44511 


CP4511BE 


1.23 


1.20 


44522 


CD4520SC 


1.15 


1,12 


445SO 


0D2210OE 


2.4? 


2.35 




CD401O3BE 


1,95 


1.65 


44 S« 


C04O1OBBE 


.84 


.BO 



RCA POWER ELPAC POWER SUPPLIES DC/DC CONVERTERS 

5-ihTEC RCANd 1-24 2S-4>> 5IHTEC RC* Ho. 1-34 2S-43 

42322 T3322D 1 .46 1 .36 45234 2H5294 .30 .74 H o. Valtio* V«l1a g a Currani [HnWiD!. 

42700 T2F0OO 2 .07 1.36 45236 2JJ52&0 30 76 30DMWTv» |VK?) JVW?) IHW In Inch,. P*C* 

■12B0O1 T2B006 1 53 1 .50 45320 2N5320 1.25 1.19 13625 J.M.& iiio.6 SS 4fli S 1 ^ 05 tf.DO 

42SO&2 T26COO 1 90 1,71 45321 2NS321 1.02 ,34 13^5 J Q,J fl ' a ± i Sj| ■|£, S2 TOO 

42650 T285QO 2» 195 45322 2N5322 151 1.53 jti? 3 0t5 |"±0T £" 31* 5 ^ M T.DQ 

40029 -l TIP29 -BO .57 45419 2HS413 1.00 1 32 tM2S 3,3,7,0 ^ ±0T fr2Q 3|t 5 S OS T « 

40029-2 TIP29* -44 ,61 45416 JN5410 2, IT 2 0* t3fl28 3J.0-T.0 29iO 7 frIO 49i 51 ri « TOO 

4O031 TIP31* .74 TO 45764 2N5784 1.JT t-29 i3S3u J.OT.O 2B±0.7 SlO Mx Jl n3« ^.00 

401 21 TIP121 1 .43 1 35 40O44 2N4044 2.04 l.M " M ' f ^ lg 4BX.51x3.OS 
40125 TIP125 1.37/ 1.29 431D1 2H4101 1.25 1.13 

42955 MJ3353 1.14 1.10 131D3 2N4103 1.25 1.19 1.5WT¥PE 

43055 RCA3055 1-0> *T 43107 2H6107 .52 -73 13631 4.&T.O 12S0.6 125 .651 xl ,2ii ,T7 23.00 

42102 2N2102 1-23 1.22 40109 2N41Q9 .52 ,78 "3632 4.0-T.O 12±0.6 125 .651*1 .2*1 .77 23.00 

42270 2H23rO -S2 7B 461 1 1 2N41 1 1 .60 .78 13633 4.0-7.0 1 5±O.T 100 .B51 Xl .2x1 .77 23.O0 

43053 2N3053 .61 ,58 46254 2N4254 2.16 2.05 13834 4,0-T.O ISiO.T IOO .651x1.2x1.77 2300 

43054 3N3054 1,3? 1.29 402BO 2N4290 .BO .73 1363S 4,0-T.O 26±14 50 .651x1.3x1.77 2300 
43055-1 2N3055 103 .BT 46293 3N6393 .80 .TB 13636 <.0'T.O -2831.4 50 .651 »1. 2*1 ,77 23,00 
43055-2 2H305SHOM 1.33 1.34 46364 2NS366 t.05 .» 

43439 2H3439 1 ,73 1-65 463&T 2N4387 1.15 1-09 -Floppy Dlic 1 pawnr *upplv fp^B df|v«. M built tw Shug/jrt. COC. W#ngp. 

437T1 3H3T71 2.92 2.76 48474 3N84T4 1.03 ,97 PK q.sjUl jtocV No 1 3B01 ....... 5109 OT 

437T2 3HJT72 3.16 3 00 40467 SN86BT 1.49 1.44 ' siut* nw. 1 jowi >iu«.w 
437T3 2H3773 333 3.04 46468 2N6469 1-40 1-32 
44036 2H4036 1-08 1-02 4034T 40347 1.92 1.16 

MODUTEC 

- VOLT/QKM Millipmmtlii ISiach No. 13725( S34 TO 

Tl STATIC RAMS, EPROMS. AND DYNAMIC RAMS -'BattaryT»t«rfpirinij]ib4lltrl«irron(1.35Vlfi4.5VES1oekNa.l3733^ 513-95 

Steak Na. tl Ho. Daterlpllon 1-24 23-Up - Mimciimp AC Yol1-*,mmat*r 

47625 TM5J706-45JL 1 KXi E PROM 450 H9 4 9.50 3 B.75 AC *mn.i« BOW RoStn COffl SoldBF 

;m:-;:-i.i6~4BJL SKXq EPRQM450HS 15.45 14.39 Stoc* No ftinJCi vaea iat*fAf\ *li™i 

4T635 tH32S32-45JL 4K.XBEPROM450NS 33.BO 22.00 SlocHHo. Rino» Pfiea (60/40 Alloy) 

41640 THS21 14-45KL 1 KX4 SR*H. 450 MS - 9.SO B.75 J2Z5? 225* % ll 52 L*nglh WiIbUI 

4T645 THS40L44 4SNL4KM1 SHAM430HS 11.90 11.00 J"31 ^92*. 25 52 SlOChHa Ola IfeaUlOlk Prl« 

47850 7HS4116 30NL 16K DRAW J00N5 - 6«0 0.10 13?M frIOOA 39 30 "■JS^* 1 „j ' , ^ „' 2 a 

" LINE SPHTTEH 4 llow» 1p»t I tccurtt* 5OOT0 >-"-■? 25 4 J :Z 

a- i_ _li ^,1- * '-uiM. nadlntti 01 AC powar cahaunpltall 50OT7 063 So 6 6 02 

IC InsertlOTl/E^treCtton Kit mcltidaa DIP ICaxIrattar* and tniart*rt jSiock »13T2n . f Q 95 scgrg 033 33 1 -j J M 

la aeeomoaawill Id from 14 ta40 pin*. C^HOS*al«h. - VOM-HULT1TESTER V*rntit B VnltOhm 500-73 032 09 4' s'lfl 

S.tackHa. 133Q9 „ 434.95 Mlllltmnvalef (Slock '13729] ..,, 313.95 50O6O 032 175 B E..C2 
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• 



$395 

SONALERT 

M*LL0Rlf 9NP-«J 

S-SS VDC j- IE ma. 

pin 1 i/r i»i» 



• 



JOYSTICK 



4 - 10K LlRCsr ooEa 

1 - W malal hnndlo 
2 " %" -q::M ;- 



*5 



,95 



O 

z 
o 
cr 



O 
Q 
< 

if 

134 




EDGE METER 

D- 15 VDC 
25/31 1 1-13/11 

*3 S0 




$795 



SOLDER 



KESTER HMD 

floiln cort- .020 (W. 
1 Pound i :■"-:! 




Whlipe. hy Ftolron 
WR1H1 4-3/4" Sq. 
115 VAC 7 Will 




IN PUT 

110 - 120 VAC 

S-3/4l7-1/2*4"h 



POWER 

SUPPLY 
S4750 



OUTPUT 
+ S VCD - 5 Amp. 
+ 12 VCO ■ 1 Amp. 
- 12 VDC- 1 Amp. 



SHIELDED POWER CORD 

^ - r'^^— ■ q, <^). 

6' - 7" Lg. '2 SD 10 for '20™ 



PN2222A 

10 for M 00 

100for*7 M 

Sim> It 2H22S2A 



TRIAC 



MAC 10-4 

10 AMP'1 !! 

200 V 10 for M0 M 



5 VOLT 

STEPPING 

MOTOR s 20 00 




SLO-SVN HP70-1A-ZS-1A-0C5 

B.2 V® 1,44 A 44 SKpt/Rev. 

W Shllt . !. Ml.-,. Halts 2-3/16'. OC 



DIABLO 
PRINT It 
HEAD 

MAHIl Hud (24900 
Fill DIABLO 1660 

*95<w 




BRIDGE p— », 
10 AMP !■■] 
600 VOLT 
200 ns Tr 

VAP.O VJ64BX 
*" Lwdi 

«2« 10tor*1S m 



RS-232 
CONNECTOR 




Crimp Mb 
DB-25cO¥nr *1 zS 




PHONE 
JACK 

25C 



SHUGART 
HEAD 



** 



Fits SHUGART 800/801 
*65 00 



i®> 



LM 323 

5 VOLT 

3 AMP 

,395 

Hut Sink 75c 



swLEchcrilt *12A 

1/4- 2 conductor 

wllh Switch 



" 7812 
- 12 VOLT 
1 AMP 

I 

90* 10for s 7" 
Heat Sink 25« 



1000 VOLT 
12 AMP 
DIODE 



10 for nw<> 



^0 

DYNAMIC RAMS 

4K K 1 3GU ns 
D2104A 16 Pin 
TMS 4030 22 Pin 

95C 



PROM 

Ha.rii 7S4D 
Bill tVOLOC 

24 Pin *7 ,s 

UART 

COM 2502 25 KH.- 

40 Pin + i -12 

t4»5 



COMPUTER GRADE CAPS 



6,200 MFD J5VDC 
1-7/16 I 2-3/BH 
11,000 MFD 3SVDC 
1-3/4 X 4-1/2 It 
11,000 MFD 2SVDC 
1-7/16 X 3-7/16 h 
22,000 MFD 2SV0C 
1-7/18 X 41/4 h 





DATA 
CASSETTES 

I-|7J 

10!orM5 M 

Maoxr for Dalapoint 
by Kixall 

60 min. Wllh case 
S screw high strength shell 



ROTARY 

DIP 
SWITCH 






REFLECTIVE 
SENSOR m 



10 PotlttW BCD 

»1» 10for*12 M 



MONSANTO MCA 7 

In Tared emlttpj- and 

Photu Darlington autpiii 

M" 10(or*12 M 



TERMS 

Quantities Limited 

COD, ch&ck, monoy order 

VISA, P.tasterchargc 



TaxBt rcaldtnti add 5^. »lal« *■ Ifl » lax. 
Add *3 H ihipplng chir^ai for ordrtft 
under *50**. 



ALTEX ELECTRONICS 



61 B W. Sunset 

San Antonio, Texas 

78216 



In Texas Call 
(512) 828-0503 



1-800-531-5369 
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Make Radio Shack Your Parts Place 



No Waiting! 



Reasonable Prices! 



100% Prime Parts! 



Our Versatile "Helping Hands' 




A Builder's 
Best Friend! 



Holds Work in Any 
Position, Leaving 
Both Hands Frea 



With this accessory, "tough" jobs like sol- 
dering coax connectors or glueing small 
parts become easy. Has a sturdy cast iron 
base, plus six ball joints which allow Ms 
two nickel-plated clamps to adjust to any 
angle. Put the "Helping Hands" on your 
bench today . . . you'll be glad you did the 
first time you use it! 64-2093 7.95 



Illuminated SPST 
Toggle 

J99 

Rated 3 Amps 
At 12 Volts DC 



0W 



Handle lights in "on" position. Ideal foe 
projects or vehicles. Mounts in a ? /is" 
hole. 1 2VDC use only. 275-706 1 .99 



High-Output 
Infrared LED 



149 



Low Power 
Consumption 

JCCBBO-A. SmitS as much energy 
as three conventional IR LEDs! 
Good spectral match lor photo- 
diodes. 1.3VDC. 20 milliamps. 
276-143 1.49 



Slope-Front 
Desktop Cabinet 




349 



Ideal for test equipment, mixers, control 
panels. TO x 57/i x 1*T (front), 2** (rear). 
270-265 8.49 



Sound Generator IC 
Off 



^"""mp 



Reg. 
4.49 



299 



Heart of a 
Fun Project! 



SN76477. Creates music, explosions, 
arcade sounds and mora with simple sup- 
port circuitry. 28-pin DIP with data. 
276-1765 Sale 2.99 



Transistor Sockets 



1.5VDC Buzzer 



-|19 

• Super Load 

* Low Current 
Drain 



Ideal for transistorized security applica- 
tions, 1 .5 to 3VDC. Round metal case 
with leads. 273404 1.19 




Cadmium Sulfide 
Photoresistor 

Wide 

Resistance 

Range 

5 megs in darkness to 
100 ohm* in bright lighl. 

Ideal for intrusion alarms, 
counting, model railroads 
and more. 
276-11S 1.29 




-|29 



Add the "Pro" Look to Your Wiring Job! 

Spiral Wrap Cable Clips 
219 169 





Spiral Wrap. Neatly bundles wiring. Set 
includes 5 ft. of clear, 5 It. of black. 
2T9-10SB Sat, 2.19 



Set 
Of 10 

Universal Cable Clip*. Accepts cable or 
wiring up to 'h* diameter Sell-adhesive 
back. 278-1639 Sat of 10/1.69 



An American Electronics Tradition 
For Over Sixty-One Years 



Prices may vary at individual stores and dealers 



For In-Linc 
Or Triangle 
Pin Patterns 




Four-pin type with mounting llange. 
276-548 Pkg. of 6/1.69 



Power Transformer 



Heovy-Outy 
Sfeef Frame 




699 



Primary: 120VAC. Sec.; 18 VAC at 
2 amps, center tapped. 2¥< x 2V. x 2", 
273-1515 6.99 



PC Board Holder 




695 



Mounts on Bench 
Or In a Vise 

Frees your hands for eas- 
ier soldering and repair. 
Holds board securely, yet 
Is fully adjustable, 
276-1566 ft.»5 



5 x 5 cm Solar Cell 



= ==! 5 95 



First-Quality 

Device, Not a Mall 

Order "Sacond" 



Buy several to charge batteries or power 
projects. Approx. 0.42VDC at 0.5 amp in 

bright light. 276-125 5.95 



Joystick Pot 
495 

• 100k-Ohms 

• Top Quality at 
A Low Price 



Twin pots controlled by a single one- 
inch shaft. Body: 1Vi»" square. Solder 
lugs. 271-1705 4.SI 




Micro Test Clips 




Ideal tor Tasting 
On Packed PC Boards 



Set 
Of 2 



149 



Spring-action, solder-type, 1 1 ** 
long. One red, one black. 
270-370 Sat of 2/1,49 



Rainbow Wire Packs 



24-Ga. Solid Copper 

Flexible Hat cable ideal for Intercoms, 
low-voltage hookups. 

I-Cgnduclir. 35 tt. 27S-7S5 2.39 

4-Condudi)r, 25 It. TIS-TSJ 2.39 



DPST Reed Relay 




Only 



5VOC, 180-Ohm Coll. Contacts rated 
0.5 amp at 120VAC. Can be mounted 
on PC board. 275-228 99* 



Let Radio Shack Introduce You to the 
Fascinating World of Microcomputing! 

HEW! 




NEW! 



S Computer Demonstrator. It's an actual working computer {made 
from paper) plus an easy-to-read, 24-page manual that explains com- 
puter terms and operation. 62-1 080 Only 3.95 

51 Beginners Guide to Personal Computers. By Forrest Mims III. 
Covers uses and capabilities of personal computers in plain language. 

Illustated. 80 pages. 62-2003 , 1.95 

isi TRS-80 Level II BASIC A self-teaching guide to BASIC computer 

language. 351 pages. 62-2061 9.95 

(51 Microcomputer Dictionary. An authoritative, up-to-date reference. 
606 pages. 62-2311 7.95 

Radio /haek 

A DIVISION OF TANDY CORPORATION 
OVER 8200 LOCATIONS IN 7S COUNTRIES 
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> 

3 



CO 

ro 



135 



to 
o 
•z. 

O 

EC 

i 

hi 

LU 
6 

< 
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»i Best setiot 

LOWEST PUBLISHED PRICE 

Note: Supply L«mi!ed 



Apple Board Set 

ZBO SortCarO | Macros oil I 

I6K Ramcfl'O IMiCrOSOlII 

v-sion eo display card ivisra* 
,, . All THREE ONLY S679 sa>t» S306 



BECKMAN DIGITAL MUL TIMETEftS 



TECH HOD-g'W MJl-fmn 
TiCM 3«* D -fl-l* ^m :— *''■ 

TCCm 3tt D.g if*l t*yll.m«H. 
Vt »■ Vinyl C»rrymg Cm 

OC 707 Ofm ■ :':*"■>- j . i :* 
MV ft 1 ■■■■;• V3 > J ;* '■■::■• 

CT Hi AC Ck«*i" Ci*i^ 
CH ;*! Orlg.* Tmi L414 4.il 
"LfJf S-qsl»r» T*f,P UMt 



IC SPECIAL PURCHASE 





L?SCI«4i1RAU 




D1M1 &:i* Dn,r< 




UACtH-tK D* Co— 


ion 


MCl&SC M- Mxt- A D 


ucn 


SWSIM 


HCC 


WClHiO 


JJDO 


luiji 


«co 


.V'3^'. 


■: >: 


LM'liEM 


«« 


ItWH 



TjPt h ; *• . f.,.jr« UAH |1| f -., 

>V .in 1"»f*,h IIBWI.- lim*****] 

(C.\jffl i*^. PAW 5 At E i4MfM«Ml * 5' <5*J 

KJtaiflfV iMHUHLC^tl 10 K» ,< 1«*i ^ 

I* i«h static bam rTMU»KiTKS# 1*4 »» 




7M2 1 




its 


210 1 l 




JM 


.■■ hn -nr.-- 


I 


3 IS 


!»HL.js(m 


40441 


SSQ 


7 Mil.. ISO** 


404)1 


4 IS 


*M4 250*1 




1H 


*::ii iSOni 




i« 


LMM<JCO* 




175 


CUM4W 




r« 


AU.D4G40 11 




>CJK 


AUCIIH Jl 




tj*i 


1101 




1B4 


p?i»»3*n 


VW| 


1 » 


54 13 IK«I CMOS 


i« 


JI4T LOm Pa*c J K Sialic 


• « 


Bill 




tB 



7M 

32s 

SSO 



us 

■Q71 



HtW 


IH^DQFJ 


i ia. 


3*l?imH 


1 19 ^ 


SHftflN 


J7 


5H74I&H 


M 


Snr*Q7H 


19 


5*i7*t2tH 




SHrACQN 


J? 


■■■*•*■>;»" 


» 


SNTAIMH 


it 


5NF4137h 


H 


SHT«ASfi 


73 


5HF413CH 


T» 


SS"4«N 


?3 


iKHlMN 


H 


■ph^Drh 


21 


nriuin 


n 


5» 740th 


21 


■.''.■-j'«:*. 


Hi 


i'.'iMv 


71 


&NT414gj^ 


214 


SN'JiON 


12 


$HT4144H 


Jii 


S*J 74 1 1 N 


21 


SNI4I44M 


67 


SM 74 1JH 


It 


SMTnn:** 


I'M 


5WI13N 


M 


ShNKMr 


i 70 


lhlT4l*N 


H 


Vr' i jqwi 


IM 


S*rf4iiN 


H 


S*fT4iMiV 


cr 


Sftif4jTh 


H 


3V-*4 IUM 


AT 


Sn?*2aH 


J5 


iH?4VHH 


W 


SN7471N 


« 


$HT4lb*H 


1 ii 


5WT472H 


tt 


SH^kUN 


T1 


v-j'*?)H 


71 


Shf^tMH 


H 


IH74HA 


71 


SNMiaiH 


19 


SHMSiN 


H 


■Sv " J- ! JfN 


HI 


5NF47TN 


B 


5N741CCH 


H 


5N T4J*N 


45 


5Nr4i|,iN 


U 


S*i^i»h 


H 


'.-■•- J !f.;-' f 


11 


£*74j7h 


31 


5hf41tlN 


IT 


tNfJjJN 


Ji 


".■J'U'i 


IF 


SHM.34N 


34 


lP4T41G$h 


IP 


SnJ-wmi 


1* 


$N7415UW 


■ M 


4H744-3H 


19 


■i^"J| i""'. 


IM 


£Y*441 N 


J* 


5W/4 S 3W 


l« 


i*i**42N 


5^ 


',►, -j-'J', 


4*1 


SAfT^h 


u 


SVn:» 


ft 


r k S'<4«h 


H 


SHTtutn 


H 


5*4 M45*r 


n 


SAiMiUN 


IS 


S**H4|IM 


ii 


S*4^"J«H 


TS, 


SfeM*;* 


*i 


LiN--* 1 "^ 


f5 


iN^J*BM 


ra 


surNunN 


» 34 


S*f'410H 


m 


5WM1«N 


F* 


5J*T*1IH 


ii 


Einr4iiih 


ITS 


SVTiWh 


n 


ShUiUN 


PS 


M-'iVI 


19 


SN?41B«N 


721 


3*»f4i4*f 


H 


SNUlKhl 


:?i 


s^--j*ojh 


)i 


SN*41BBN 


l« 


5.VT*7L>K* 


?9 


'.-. "-I ■■•". 


3*0 


3N7*?m 


79 


SNT41BM 


! Jl 


SM74T3H 


3* 


5.NJ41BIH 


MS 


■&KI4J4tl 


14 


SNl'nitth 


11 


SNJJTM* 


it 


:.?■.-*■ ■>.! ] i-i 


11 


mimm 


34 


ll*f- t 4(14*f 


u 


EW4MH 


4«J 


SKrMtfStii 


n 


SMT4 SWh 


49 


Stl7*l«A| 


as 


SftrJOH 


» 


S^?4:17N 


» 


b.N-4Hh 


ii 


.'-.■i-?3'. 


131 


■ >- 'J? '. 


It 


SM'41HN 


131 


5Hr4»«* 


» 


SNT42J1 N 


1 11 


SH 74B9H 


i F> 


SHT4741N 


Hi 


Sh74I(5h 


» 


BNTflTm 


in 


&n:*»ihi 


ir 


5Nr42iiN 


n 


5H74SL7H 


«* 


SNT^UN 


140 


Sh74*3N 


« 


5NF4j!f N 


310 


ShT494h 


t# 


"'. . i ;■::•■ 


310 


fiNTAHN 


«1 


%'.'t;rjr.i> 


l» 


H74MN 


» 


SNt«HM 


IS 


ShPiJFh 


2Kt 


Snjamsp* 


If 


ShPHioan 


■ » 


S'H43U»< 


11 


SNr^lDJH 


3? 


5HT4HP** 


11 


Sn j j ids 


3T 




u 


SN F4 1 1«N 


l-H 


SHJUSOUc 


111 


SNT4I7IN 


» 


'.'■■■«] 3 J'. 


in 


5Nr413tN 


» 


1VJ-43-B3N 


i*0 


5Hr4in*f 


3t 


i»«.'*4KHl 


IM 



I7H3 43JO Sfi'M 74 Si U. 
12SUSiSI2>11 T5 

IJSiiilftiaTi&SM ;JM' TS 

Ms ^t Moi t iUiT (21*1, 1 1 at 

>2St211«3'T4S21^ JM-ii _ S 

125130 !«4'T4Sj™jS1Zi4HJC 
I2SU1 T4S171 iS.1Z-.4i TS 
USUI F*51r3 [KBU1I :i 
liSfii J4S* 7*5414 iSl2i,|i>Ti 
(2S.14.T T4S4n |S12-I||TS 
r*SWl £>M ,;1S"» T£ 



27*4 <*H ill TS 
JflJi^Kill T5 
7}I1V2SI« IViiKili TS 
TU52nS iSV 17V 

27SJ SV n»rtti 

: :n ^1 

: ■ : s l 1 .-;-. : 

UUUOVO 
UUU04C 



KEYBOARD ENCODERS 



ZERO INSERTION FOHCE 



:i.!i\W 


14 


74tSlW« 


741 


T4iSJ1«M 


1 >S 


P4151IW 


r 11 


74LSIT0*. 


IN 


P+LSlTiN 


II 


F4LGIT4N 


H 


74t$lTSM 


n 


MS'HS 


720 


74L5tKH 


1 IS 


74L5SJ1H 


ti$ 


74LSH2H 


n 


'4l5;«n 


31 


-JLS1*IH 


l«S 


■4LST9JV 


*$ 


74L41HW 


M 


TiL$11TN 


H 


T4I.S71N 


1 19 


P4lS14C*r 


III 


*4 ,■:;■* is 


Kl 


Til 5242** 


1 H 


P4L5MiM 


I SI 


T4L $24414 


Mt 


74L.SJ4SM 


220 


T*LM£ttH 


t 10 


74LS24&N 


1 10 


74LS24VH 


1 11 


»LS»iN 


1 40 


J41S3MN 


u* 


'4LS»7N 


■s 


■4.r>?iS'« 


It 


T4J.5JMN 


211 


T4l»e0N 


11 


NLSTilN 


24» 


P4L53tW4 


!* 


?4LS2f»t 


UTS 


?*l,S3Ta« 


144 


F4L53T1M 


St 


74L5243M 


It 


74LS2KN 


w 


'4^52*X 


tt 


T4lJ^W 


1 IB 


P4LS5ftM 


1 IS 


T415374H 


1 TS 


P4t$34 7ti 


US 


T4L534JM 


US 


'4L5iil*i 


1 11 


■i- -. r..<t- 


1 11 


'ILSJIIK 


141 


'*■■■ '•y-'.'i 


It 


'4LSJWH 


m 


HLZXlh 


« 


T44.SH1N 


ei 


P4LS373H 


1 11 


'*l $3/4*4 


HI 


74L53TS** 


W 


74LS3T7M 


ill 


/4LSMSN 


1 91 


T-iLS-ltAh 


ij 


T4LSMDN 


I SI 


■■■. : ?}]'4 


I ss 


T4LS3I5N 


ITO 


■4LHKW 


2 SI 


Pal E424J* 


215 


74LS6t**t 


I TS 


T4LS1T0** 


22* 


ULSWSM 


lit 


11L5MJ4 


■ tt 


HL597M 


It* 



TOLL FREE ORDER LINE 

800-854-8230 

TWX: 910-595-1565 



Mail Order: P.O. Box 17329 Irvine. CA 92713 (800}854-8230 

Retail 1310 BE Edmger, Santa Ana. CA 92705 (714) S58-8813 
542 W, Trimble. San Jose, CA 95131 (408) 946-7010 



CIRCLE 71 ON FREE INFORMATION CARD 



tADMUNCED 

COMPUTER 
"TS 



> 

33 



to 

CD 



137 



B2iG 

B22S 

B238 



68SQ 
6S21 

632B 
66*3 
6B+3 



MlCfiOPROCES&OR ICi 

ISO »..» BOflEA J5.7Q 

Z60A 9.&0 BOflS M.H) 

aoeo*. 4,50 sew ?.m 
$ajs 6.50 bbds 2350 

QOSOA SUPKJhT DEVICES 
S21Z -J2.35 S251 J* M 

2.GQ 8253 

2K> 6257 

4.50 B259 

HOD SUPPOflT DEVICES 

SUM 6644 S24.48 
3.71 W*5 
389 W48 

lfi.68 saw 
J.9B B4S2 

3061 £554 
2-30 SUPPORT DEVICES 

JS.35 Z30ACTC IO.iO 
ZaOAPlOlOID ZflODWA IB.J5 
ZBQCTC 8.35 I60ADMA 35.50 
SM2 SUPPORT DEVICES 
rJ502 5J.BJ G620 10.65 

STATIC BAMS 
210V1 S2.70 =2:i2-l 
2102 3-20 2114 

2102-1 171 2114-2 
2111-1 3,55 74S2W 
DYNAMIC RAMS 
4027 *4.JS 901 6£ 
901 BA 4,95 901 BC 
PROMS 

74S2S8 I2S0 74S387 
EPHOMS 

2706 S8 20 2732 
2716 7.30 S748 

INTER FACE I C 1 
6T20 J325 BTS7 
ST2G 21S 14&8 

arse 2.30 u&a so 

■8T95 M9 1489 ,60 

aT9C J1,49 754S2 .44 

MISCELLANEOUS 

CDPI 853 18 95 MC1350 £1.80 
MC1 330 2.50 INS 1 771-1 24.1 3 



7-60 
1000 
11.50 
32O0 



iti.io 

16.25 
3,81 
4.74 
8-5T 



12 KJ 
3.20 
4SO 
400 

S4.50 

4,10 



5808 38.12 

B802 11,40 
CDTi&H |Q4t 

5B02 7.8A 

8275 S7.20 

8282 8-72 

8288 9.72 

62SS 24.51 



S8S2 1S.40 
6875 8.16 

6E80 1.91 



SPECIAL 

ALPHA/NUMERIC 
DISPLAYS 



41fl4 125,40 



$2.50 74S472 S9.00 



316.42 
37.70 



8765 573.00 



jl.*9 MC3448A 120 

.40 74LS242 1.79 

.80 74LS243 1.79 

.80 74L&244 I. ID 

.44 74152*5 2.85 

MC135& 12.10 



1 16K RAM EXPANSION KIT 

For TRS-80 (Moddt I or III), Angle or PET 

Set of e pea- UPW1BC-2 (200fw|....$1&9& 

D*U ftjmi*htd wift purehiw on raqoHt 

7 SEGMENT LED PISPIAYS 

FHD3&M1.S0 MAN3ffiOS2.00 MANA840S4.10 

F7VO500 150 KAM3630 200 MAHM50 4.10 

FNO507 1.50 MA744B10 2.10 MAW&710 3-10 

FND600 1.95 T1L311 10.26 MAH9750 250 
LED LAMPS 

MVM23 *3 B WV5252 S 33 

HakDi-soiohajb 

^LW R Ed. Onmon AisQd* 80-25 

AHD-5OT0. GEJB Green, Cemnnn Cwhode 6.96 

LOGIC QUICK TEST SOLDERLESS 

PROSES BflEADSOARD ELEMENTS 

tP-1 *4875 OT-S&S S12.0Q QT-5&B 12-75 

LP-2 29.96 OT-475 8.50 OT-47B 2.50 

LP'3 72.99 QT-355 7 35 DT-3&B 2.10 

50 TEST QT-IBS 4 25 

CUPS 4001 Pull* Gflnamor f 235 .00 

PC .4 S4.&0 5001 Unrviuii C«umtr S3SO.00 
PC-16 4.75 L.-. ? iLMt.n,tii JUMPER 

PC -24 10.00 100 K impedance WIRE KIT 

PC40 1S00 LM-1 175.00 WK-1 19.00 

POWERED EXPEHIMENTOFE 

PflDTO-BOAHD SOCKETS 

PB-104 S7O00' EXP-300 StO.50 

PB-102 32.SO r>:r'-30QPC 2.4Q 

PB-lOl 2D. 00 EXP-350 6.10 

PR.1PD 2Q 1C __ 



tp.T.*U:,l*l.n 



7400 SERIES TTL 

7400 J.1 9 J«0« 

7401 19 7428 .2 

7402 19 7428 .4 

7403 1& 7432 J 

7404 19 7438 J 

7406 29 7442 .4 

7407 29 744A .7 
7410 20 7474 J 
74 IS 32 7483 JS 
7417 .32 748S .3 



7495 S.4& 

7496 ,50 
7*116 1.30 
74121 35 
7*123 SO 741 
74125 A8 
74132 .55 
74141 .80 
7*150 50 
74101 .60 



65S.6Q 
81 1.66 
821-QQ 

84 2.05 

85 2.06 
93 -70 
991.10 



■VZ!W.e.i.-4-l...E 



74L5 SlLfllES LOW POWER 5CH0TTKV 

74L50OS22 74LS36 5.35 74LS175* -89 

74LS01 .22 74LS90 .50 74LS1B1 165 

74LS02 .22 74LS92 .50 7*LS193 ,75 

74LS04 .?5 7iL533 .55 74L£tS4 .60 

74LS08 .25 74LS96 .70 7*L5l96 -60 

74LS10 JS 74 LS1 12 35 74LS190 ,80 

74 LSI 1 .30 74LS122 .40 74LS241 1.10 

74L512 30 74L5I23 .70 74LS242 1.79 

T4LS15 JO 74LS125 45 74L5243 179 

74LS20 .25 74LS132 ,65 74LS244 1.10 

T4LS21 .30 74LS133 .79 74LS24S 2.Sb 

74LS26 ,30 74LS13S 35 74LE24H .90 

74LS27 .30 74LS13B ^5 74LS357 .55 

74LS28 .45 74LS139 79 74LS2S& .65 

74LS32 30 ?4LS1S1 .55 741S2B3 .65 

74LS38 .40 74LS153 -65 74LS295 H5 

74LS42 SO 741S1SG 60 74LS352 1.00 

741.S47 00 74LSI5? .79 74LS38& .45 

74LS54 JO 74 LSI 58 .60 7*LSJ67 .69 

74LS51 .35 74 LSI 61 70 7*LS368 .45 

741S7* .35 74 LSI 03 -70 74LS373 1.79 

74LS70 J5 74LS168 2-10 74LS3G3 1.20 

74LS83 CO 74LS169 .95 74LS395 1.20 

74LS8&1.00 74LS174 60 74LS323 5.29 

■ II III II H'llllilllllM 

DIODES 

1N270 S.12 IN3600 (.11 1N4D02 5.D7 

IMS!-! .06 1N4154 '0 I N4003 0" 

1 N916 ,00 1 N40O1 .07 I N*004 .00 

2N TRANStSTORS tt SCR's 

2N2222A$26 2N30E3 3-32 2rf4441$2,lQ 

2N2905A .25 2N440I .10 2N4442 2.15 

2N2906A 25 2N305& -BO 2N4443 2.95 

2N2907A .25 2N5194 60 2N4444 4.60 



E-Z HOOK TEST CONNECTORS 

Available in 10 colors (Red. Black, Blue, 
Green, Orange, Yellow, White, Brown, 
VioleT or Grey), Plea** Sp#elfy Color 

When Qrdurimj. 



r Xl 



MINI-HOOK 

KlOOw Speeufy Calor When OnJenng S.8D 

JUMPER— MINI-HOOK TO Ml W-HOOK 

2C4-12W 12"wi.ralancjih.SpKilVCelef . . SI 68 
2W-24W 24" wira !c->jih $pacityCala- il .70 



LM319N S- Lib NE5&6N SI .65 
LM324N .50 NE5S7N 



LM339N 
LM380N 
LM384N 
N5556N 
NE550r^ 
r.LL : >Ti 



.50 LM723N 

1.10 LM741N 

1.75 LW747N 

.36 LMMSB 

,70 LM1408 

.85 LM 1-439 



LINEAR IC J * 
LM30TN S.32 
LM308H .75 
LM307N .40 
LM306N .50 
LM310N 1.76 
LM3HN 45 
LM312N 1.15 
LM313N 1.95 

I ill I I llll II l-H-M 

VO.TAGE ftECULATORS 

LM337T SI. 15 LM340T-12 1-15 7815CI 1 

LM320T-S 1.15 LM340T'1S 1.15 7905CT 1 

LM320T-& 1-16 7S05CK. 1.60 790BCT 1.15 

LM320T-12 1.15 780ECT 

LM320T-1& 1.11 780BCT 

LM337N 1.50 781 2CX 

LM3AOT-6 1.15 7012a 

LMJAOTrB 115 7015CK 



1,35 791 2CK 1.60 

1.15 7912CT 1,15 

1.60 791&CK 1.60 

1.15 7915CT 125 



4000 SERIES CMOS 

4001 SJO 4015 S1.00 

4002 .30 4016 SO 

4006 1 06 4019 

4007 ,28 4=021 
4006 SO 4022 

4010 .50 4023 

4011 30 4024 

4012 JO 4028 

4013 40 4032 

4014 l.OO 4034 



50 



20 



4040 3VO5 

4041 1JJ5 

4042 SO 
4047 I.20 

4049 1.40 

4050 1.40 

4051 .65 
4006 .55 
4070 .40 
4072 30 



4073 SJO 

4077 .40 
4066 .90 

4510 1.05 

4511 1,25 

45121.00 
4515 1.05 
4528 1 ,75 

4526 1 .75 
4632 1 .50 
4538 1.50 



ZERO INSERTION FORCE IC SOCKET 

24-616-10 24 Pm IC Swket . . $5-&7 

2E-518-10 26 Pin IC SockaE SS.32 

40-516-10 40 Pin. JC Socket $6.73 

DIP BOARD TO EXP BOARD JUMPERS 
14-OQfi-100 14 Pm, 6" hmjII leytgih ...S&.42 
1 6-006-100 1 Pm, 8" overall lengih . . 55.95 
24-006-100 24 Pin, 6" overall Irngih . . $4.46 



VECTOR BOARDS 




&1 00 TYPE 
PLUGBOARD 

5.3" 1 lO" » 1/1 6" 
S804DP S27.I 



4610DP Sid Bui Compirtibla Ptugbaard. ,. 623,70 

S-1O0 TYPE 

MOTHERBOARD 

8-5* fcll™ n.062" 

BS030P £32.76 



4609 DP Aptil * II C-ompiii htft FniiQt»i«l ... $26.80 
CARD EXTENDER 
FOR $-1 00 CARDS 
60c 





EELEHEEa 



INSULATION DISPLACEMENT CONNECTORS 
Slreighl header wlln einnla key »loE & r;j«<lfir 
52- 1 20-4 20 pin S2.33 82- 1 40 4 40 pin 03.76 
52-126-4 20 pm 2.76 B2* 160-4 50 pin 3.76 
62-134-4 34 pm 3.40 

Right angle header with uncjla krt atol 6 ejector 
52-220-4 20 pin SI .70 52-240-4 40 pm S3, 13 
52-226-4 25 pm 2.48 5Z-250-4 50 pm 3.7B 
52-234-4 34 pm 2 78 
Snzkc! eonnacifint 

51-120-1 2DpinS4.ini &1-140-1 40 pm 67,50 
51- 126-1 20 p-m 490 51-100-1 50 pin B.10 
51-134-1 34 pin 6.30 

TYPE SUBM1NIATURE RSCTANOULAR 
DE-9P $1-66 DE-25P 52. 55 OE-37S S5.95 
DE-9S 2-25 OE-H8 4.35 OE-50P 475 
DE- 1 BP 2.40 DE-27P 3.ft5 DE-506 7.9S 
DE-lBS 3.10 



SPECIAL 

lpf 9pr i8pt 39pl lOOol 
3pf 10pl 22pf Mp' 22Dpf 
5pf 12pl Z7pt 68p1 3300-1 
6pf 1 Spf 33pf a?pf 47rjpf 



001 mr 0O47nif 033ml 
OO'lSmf .01 mr .047m( 
0022W 02Im( 



QTY 


PHICE 


1-49 


7C mm 


SO-» 


5c •> 


100 up 


3c a« 




art 


PRICE 


1-48 


«« M 


50-99 


7C •. 


100 up 


OC u 



TECHNICAL BOOKS 



OSBORNE McQRAW'HILL 

CP/M L-srr Guide S12.00 

Apple II Uae/i Guide. 15.00 

MFi few MaeiuremenI and Contrcl .,..,.. 16.98 

tniarfaeing ui S-100/EEEE 696 MPa 16.00 

PET jnd Lhc IE6E 488 Bui |G^l6| 16.S4 

The 0088 Oook | Include* the BO88J 16-93 

Science and Engmaennn BASIC Programa/ 

Apple 11 Edison 16,99 

CBAS1C ueWt Guide 16.00 

* b 8 Bit MiEfoproceHO* Handtrwk 19,95 

16 Bit Mic.aprocMior Hanbeak 1 9 95 

£80 Ataembly LuiQu*i]a Pi o^ rammi ng . . 1t,.H 
6502 Aatambh/ Lanouege Pnjgr* mming . . . 16.99 

68000 MrcraprocaasDr Handbook 6.99 

8DBQA/SOB5 A±*.fcmb4Y Languigfi Prag. . . . 1 6.99 
ZSOOOAsjenntiliftanguaOBPFogrimmirig. . . 19.99 
6809 Aaaemblv La^iQutge Prppammmg - . . 10,99 

CRT c uni >o I e r Handbook 6 99 

SAM'a 8DDKS 

TTL CMkbcwk . . 811.85 

CMOS Cookbook , 12.3ft 

8O05A Cookbook 13.9G 

I C Conveilar CcrthOooh 13 95 

T.V. Typewriter Cookboo-k 11 M 

I.C- Op-Amp CoOltbOOk 15.65 

ZSO Microcomputer Handbook 1 1 .95 

Programming and interfacing Che 

6602 with ExperinTranU 15.95 

Using IhD 8800 Wicpop'ocoisOr 8.95 

The Cheap Video Cookbook 7.K 

Th« S-1 00 and crtheir Micro Bute* (2nd Ed) . , 9.90 

Apple 5oH Linguaga 10.95 

190 MicnXflmputer Ocugn PrOjfcU 115.80 

Circuit Deeign P^ogremi Tor TRS-60 14,60 

5YBEX MICROCOMPUTER BOOKS 

The CP/M Handbook (wjib MP/Mf $14.95 

. 13.80 



. 14.95 



. 14.99 



Prog ramming ihe 6502 
Micrapraeaieor Fnleffecirvg Tachniquea , 
Intro to Paical [Includei UCSD Paicallf 

Th-tt Peace! HendttfOV 

Inaide BASIC Gnmaa 

Filiv BASIC Exofciaai 12.96 

M icrc-proceaicrra; From Cfcipt to r,y s-em 1 . . . 1 4. " 

B502 Appltcaliona Book . . .....12 

TAD BOOKS 

MP Interlacing. Handbook: A/0 to Q/A , . . 16-96 

Tha A to Z Booh oF Computer Gamee ...... 7 95 

Handbook 01 Hicroprocaaaof Applicaiiani . . . 8.911 

The hue Cookbook. - 4.96 

The Power Supply Handbook », 

The Gl AN ? Handbook of Compular Projects . . , 9.95 

TTie FORTRAN Cookbook .8. 

How To De jinn/fluild Remoia Control 

Oevicet , 12. 

How To Build Vour Own 5aH- 

Prognm'iming Robot 7. 

Hew To Meke Your Own Solar Electricity . . 0.90 

The Complete Handbook of Robetica 7.95 

The GIANT Book or Hobby P>o|ecii. I2..&5 

Kcw To BuiU Your Own Working MP ... , 9.95 
Row To Troublaehoet and Repair 

Electronic CJKuIU 9 JS 

The Mailer IC Cookbook. .,... 

101 Micrapraoeuor Software end 

Hardware 1 Projacla 1 

How To Design. Build *fld U*« Elettnanic 

Control Syetama 

The Maitar Handbook at Acouirtks. ...... 12,90 

Handbook 01 Remote Control and 

AulomaHon Tirfinicmej , - ■ 10-95 

SO PFietpe*l Turn -Siwng Progrtmi lot 

ihaTft$-$0 5.95 

The Complita Hendbook vt Amphlien. 

Off illatore and Muttrvjbratori 8.95 



Votrax SPEECH 
SYNTHESIZER 

• Single CMOS Chip 

• 70 Bits Por Second 

• 9 ma Current Dram 

• Wide Voltage Supply Range 

• Latched 5V Compatible Inputs 

• Automatic Inflection 

• On-chip Master Clock Circuit 

• Optional Est. Master Clock 

• Variety of Voice Effects 

• Sound Effects 

Thu amgta chip pbo no-tic ally lynthea ixei com muout 
speech, of u>i limited vocabulary, Irq-m low dale rate 
mputa. The SC-01 Speech Synihaaiiaf contain* 64 
dr+f anmt phoneme* which are ecc****d by a 6-bn eoda 
SC-01 Speech Syntho a rz nr 570,00 



UV EPROM ERASERS 

EnitH upto 1B EPR0M'*in30 Minute* 

QUV-TB/2A Sleet eocloiure with timer and 

aifety iwrttri 89T.B0 

QUV-TB/28 Sana aa above without limar & 

**rety t«ynch AS 95 

QUV-TSV1 Plaits encloaurt without timer 

■ttd aalaty awilch. .... 4S.H 



CARBON FILM RESISTORS 

V* and % WATT. 5S TOLERANCE 
ONLY VALUES LtSTED {IN OHMS] AVAILABLE 

2 2 10 56 270 Ml S.flK 39f. 330K 

2.7 12 68 330 1.2K 5.SK 47K 470< 

3.3 15 02 380 l.BK 6VW 5BK 560t 

3.9 IB 91 470 1.8k I0K 6SK 6S0K 

4.7 22 100 510 2.2K 12K 82K 820K 

5.8 27 120 600 2.7K 1EK 100K T-OM 
0.8 33 150 800 3.3K 18K 120K 1.2M 
8 2 319 180 820 3.9K 27K 180K 1 8M 
9.1 47 220 910 4.7K 33K 220K 

UW l0p»S,40 lOOpeaSS.OO GOOpoSIB.OO 
WW lOpeaS.OO 100 pes S4 60 500 pee 020.00 
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J fei SUNTRONICS CO., inc. 




12621 CRENSHAW BOULEVARD 
HAWTHORNE, CALIFORNIA 90250 

IN CALIfORNIA OUTSIDE CAUFOftNW TOLL FAEE 

(2131 644-1149 1-800-421-5775 

INTERNATIONAL TELEX 1S1-926 



STORE HOURS: 

Mon-ff i Sam So C 3-Cpm 

Set lOem to 6pm 



Mail CTdHr-Wininiiuni □fderSlO. 
Send Money Order or Check to: 
P.O. BOX 19B7— Dept. R 
HAWTHORNE, CA 90250 
Ubb your VISA or Mastercard 
[please Include expiration date). 
Add $2.00 postage and handling 
to order. CA r&aidonts add B% tax. 
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SATELLITE TV 

FANtAStIC 30 EQI CHANNELS 



Now arttenna constfucnon pl3fl$ plus big 8 x n 
book 103^80 with aiming mfo. kits. LMAs ano" ffi- 
ceivers at wholesale prices Far belter m^n cable 
TV Enjoy crystal clear recaplton Send S9.K to- 
day. Add $2 00 lor 1st class jsir maiH or call our 
24 hr COD ordei line (30&)S62-506B Wcw 

Global TV Eieclrofiics P.O Box 219 F MaiUand. FL 32751 



? 



COMPLETE kit including 10 Ft. fiberglass dish, 
LNA, Receiver, etc.. now being offered by a major 
manufacturer. An entire TVRO term inai for under 
52.800.0O — financible. For complete informa- 
tion package forward $2.50 for postage and 
handling to: NATIONAL TELECOMMUNICATION 
SYSTEMS CORP., 1048 Mt. Gallant Rd.. Rock 
HJII.SC2973Q 

VTO circuit board for Avantek 8360, drives any 
mixer for single conversion. Plans and boards 
enclose $10.00. Mail to: R. L CONVERSIONS, 
P.O. Box 580, Bixby, OK 74006 

TEN toot satellite reception parabola tour pi* 
segments complete with metallic gaskets for re- 
inforcement full weight 215 pounds fiberglass. 



' pounds fiberglass. 
Includes instructions for mount Pick up $500.00 
or add $35.00 crating. Shipped collect. EXPO 
CO., 7514 Oak Bluff, Dallas. TX 75240 (214) 239- 
1489. ' 

SATELLITE television feed horn (brass), fits 
standard CPA229 flange, for parabolic dish 
f/D,3-.45. Frequency 3.30-4.9OGHZ. $30.00 Post- 
paid USA MasterCard — money order — cashier 
Check. FRIEDSAM TV HARDWARE, 112 West 
Main. Marshativille, GA 31057 (912) 967-2328. 

CASSETTES/REEL-TO-REEL 
TAPES 

OPEN reel tape — mostly Ampex, used once, un- 
"" ied, unboxed. 1800 50 reels; $65.00. Sam- 

ES2.00. 3600 10 reels; $25.00. Sample: S2.50. 
, premium C-60 cassettes; sample: $1.00. 
AUDIO TAPES, Box 9584-Q, Alexandria, VA 
22304 

WANTED 

WANTED, targe quantities of surplus ele ctro nic 

parts/ computer boards/motors, ate. " 



tor the home constructor consktorerd. Send full 
details, samples, prices to: TRADE SURPLUS, 
75/77 Hayfteid Road, Safrord, Manchester, MO 
BQA, England. Telephone 061 743 1184, Telex 
665383 TRADA G. 



CB RADIO 

GET mora CB channel* and range! Frequency 
Expanders, boosters, speech processors. FM 
converters, ignition noise blankers, how-to 
books, plans, modifications. Catalog $2. CB 
CITY, BOX31500RE, Phoenix, AZ 85046 



30 CHANNEL 
, CABLE TV 
'CONVERTER 



ORDER No. 171AS047 

,S5L"33S ROUTE 9N. 

PLATTSBURGH, N.V. 17901 
I T.I.; (518) 561-8700. 
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CABLE 



POLYETHYLENE DIELECTRIC 

ft GSixnon contaminating VS% shield mil spec , , 3Ac/tl. 

RG5SAU strand M MIL- SPEC Uc/lt. 

«GSU M«4 shiHd MIL SPEC 31c/ft. 

L W LOS S F O AM D 1 E L E C T R I C 

RGSX <mini9}95KShleld uc/ft. 

RGBU 97% Shield 39C/I1. 

RG51U95%lhlsld 10C/I1. 

RGMAU strandKi center MWShlBld Heft 

HGw/u iixrti foil shield TV Ivpe vgcrti. 

Rotor cable 211 ga 6-13 oa ivc/tt, 

cabie-sii iooinfl s] .do 1st 100 »., II.OO each adO'l 100 it. 

CONNECTORS 

PL 159 i. 50 tm 10/IS.J9 

Reducer UG.Uior US 10/11.99 

UGISS (PLU9 to BNC) s...5'j 

Connectors— shipping 10% add' I. J 1.50 minimum 

FREE CATALOG 

COD add SI M — FLA. Rts, add 4% Sales Tax 

NEMAL ELECTRONICS 

Oept 42 

5685 SW Both Street, Miami, FL 33143 

Call (305) 661-5534 
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CIRCLE 61 ON FREE INFORMATION CARD 



I :v;T-:';V.'i^"';rr»"nZ'°;".r°''.*.' QUALITY -Heme brand products from nationally recognized manufacturers. ', ?2Z? L ™ "-■.V-Si" ■ '• • ■ "<» » '■" - r' 
Attiri'i pifssiv . mjitv . ■■--.t r' » SERVICE - Computerized order procession and inventory control. «siwsTw*^T S .hr.AP(>ngoocTS»Di*| 

. on MICHIME • UNG-An ■ BC CHEMICALS . * .,,„„„„ ,, . _ " , „,„ I .-.„•■ T „ / »„„ ,, . >" D T OTI • UWE-AP • Oc ?'«',■"•« L5 • AHIES 

naticnai semiconductor ■ J-a-JASomcJalMWeS - w/iwim Discounts » OEM Quantity Pricing » Toll Frta BOO Mumper chemicals • aries • plessei ■ molex ■ e 



INTEGRATED CIRCUITS 
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PROGRAMMABLE MODULE 
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Panasonic TSUV Series 
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DIGt-KEY Volmnu Discount 



HANDLING CHARGES VOLUME OlSCOUNI 

» 0.00 5 9,VV .. ArfdlJ.GQi 000-V «9.fl9 Nil 

v 10.00 SJ5.00 ftrfdi0.7i t 100-00 vj^fl.^fl L->, iii". 

t. ULOIlVHff.V« Sdd -,0 10 '■ 2*0.00-1449.1? km Ii', 

4 iu Oi. ;¥; >)'* .. .iHd-;pjji 5D0 M -Mv v; Lm W, 

* 1O0-00 * up . . IV0 thbrga • IQOD.DD * Up Lm» 13 ■ 
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LOW TIM DC STEREO 
PRE-AMP KIT TA-10 20 

Incorporates brand-new D.C. design that gives a frequency 
response from OHi-IOOKHi ± O.SrJB! Added features 
like tone defeat and loudness control let you tailor your 
own frequency supplies to eliminate power fluctuation! 
Specifications; • T.H.D. less than .005% • T.I.M. less 
than ,00556 • Frequency response: DC to 100 KHz ± 
0.5dB • RIAA deviation; ± 2dB • S/N ratio: better 
than 70dB • Sensitivity: Phono 2MV47K/Auk. 100MV 
100K • Output level: 1.3V • Man output: 15V • Tone 
control: bass ± lOdB @ 50Hz/lreble ± lOdB @ 15Hl • 
Power supply: ± 24 D.C. ® 0.5 A 
Kit comes with regulated power supply, all you need is a 
48V C,T. transformer ® 0.5A- 

ONLY $44.50 

X'former 

$4.50 ea. 



100W CLASS A POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes this unit 
unique in its class. Crystal dear. 100 watts power output 
will satisfy the most picky fans. A perfect combination with 
the, TA-1020 low T.I.M. stereo pre-amp. 
Specifications: 

• Output power: 10GW RMS into S-ohm 
125W RMS into 4*ohm 

• Frequency response: lOHz-lOOKHz 

• T.H.D.: less than 0.008% 

• S/N ratio: better than SOdB 

• Input sensitivity: IV max. 

• Power supply: ± 40V @ 5 amp 

• One channel, needs two for stereo 

TA- 1000 KIT 

$51.95 

Power 

transformer 

$24.00 each 



50 WATTS AUTO STEREO BOOSTER 
BY VERTRONIX 

Specifications: • 50 watts RMS tola I (25W + 
25 W) 

• Frequency Response: ± 
O.SdB. 2QHi~ 20KHi 

• T.H.D.: 0.2% at full rated 
output 

• Input Impedance: 20K ohms 

• Crosstalk: Bettenhan90dB 
Model V-Amp 500 . Sensitivity: 1.5V for lull 

REG. PRICE rated output 

SU9.0O EACH • S/N Ratio: Greater than 95dB 

OUR SPEC1ALPR1CE • Speaker Load: 2 «"8 ohms 
$55.00 EACH • VoltageSuppy9~lBVD.C. 



"FISHER" 30 WATT STEREO AMP 

Mf h Ml MAIN AMP (15W x 2) 

|b«U Kii 

F Hy brtd IC al I e lectronic parts with PC 

C5fj3 I Board. Power supply ± 16V DC (not 

P included). Power band with (KF1%± 

Super Buy 3dB). Voltage gain 33dB 20FU-20KHz. 

Only $18.50 



5W AUDIO AMP KIT 

2 LM 380 with Volume Control 
Power Supply 6 18V DC 
ONLY 

$6.00 EACH 



2 WATT AUDIO AMP 

Pre assembled units. All you need is to hook up (he 
speaker and the volume control. Supply voltage from Q" 
15V D.C- measures only 2" x ZW', making, it good, for 
portable or discrete 
applications. Comes 
with hookupdata. 

BUY 2 FOR 

$4.99 



1 WATT AUDIO AMP s? 

All parte are pre-assembled on a mini PC 
Board. Supply Voltage 6**9V D.C. 

SPECIAL PRICE $1.95 ea. 



NEW MARK III 

9 Steps 4 Colors 
LED VU 

Stereo level indicator kit with arc-shape display panelt!! 
This Mark I II LED leve I (nd icator is a new d esl cjn PC board 
with an arc -shape 4 colors LED display (change color from 
red, yellow, green and the peak output indicated by rose]. 
The power range is very large from — 30dB to +5dB.The 
Mark III Indicator is applicable to 1 watt '200 watts 
amplifier operating voltage is 3 V-9V DC at max 400 MA. 
The circuit uses 10 I_EDs per channel. It is very easy to 
connect to (he amplifier. Just hook up with the speaker 
output! 

IN KIT FORM $18,50 



MARK IV 15 STEPS LED 
POWER LEVEL INDICATOR KIT 

This new stereo level indicator kit consists of 3& 4- color 
LED (IS per channel) to indicate the sound level output of 
your amplifier from -36dB +3dB.. Comes with a well- 
designed silk screen printed plastic panel and has a 
selector switch to allow floating or gradual output indicating. 
Power supply Es 6 12V D.C. with THG on board input 
sensitivity controls. This unit can work with any amplifier 
from 1W to 200 W I 

Kit includes 70 pes. driver transistors, 38 pes. matched 4- 
colorLED, all other electronic components. PC board and 
front panel. 

MARK IV KIT 

$31.50 



MARK V 15 STEPS LED 
POWER OUTPUT IND1CATORKIT 

All functions same as Mark IV but this Is with 
heavy duty aluminum front plate and case. 
Can be easily slot into the front panel of your 
auto, truck or boat. Operates on 12V DC. 



PROFESSIONAL REGULATED VARIABLE 
D.C. POWER SUPPLY KIT 

Al I solid state c Ircu i try wi th high etfl clency power tran sistor 
2SD38S and IC. voltage regulator MC1733. Output 
voltage can be ad}usted from 0-30 V at 1 amp current 
limited or 0-15V at 2 amp current limited. Internal 
resistance is less than 0.005 ohm: ripple and noise less 
than 1 MV. dual on panel meter for voltage and amp 
reading, also with on board LEO and audible over load 
indicator. Kit comes with predhlled P.C. board, Instructions, 
all necessary electronic components, transformer and a 
professional look metal cabinet. The best project for 
school and the most useful instrument for repairman. 
Build one rodayl 

MODEL TR &S A ** 15V D.C. 2 amp 
MODEL TR SBB 0^-30V DC. 1 amp 



i:l 



$59.50 PER KIT 



REGULATED DUAL VOLTAGE 
SUPPLY KIT 

± 4 1" 30V DC 800 MA adjustable, fully regulated by 
Fairchild 78MG and 79MG voltage regulator I.C. Kit 

Includes all electronic parts, 

filter capacitors, t.C, heat 
sinks and P.C. board. 

$12.50 PER KIT 



$41.50 EACH KfT 



SOLID STATE STEREO GRAPHIC 
EQUALIZER PRE AMP KIT TA-2500 

Specifications: 

• Total Harmonic Distortion: Less than 0.05% 

• Interrnodulation Distortion; (70Hz:7KHz - 4:1SMPTE 
Method) Less than 0.03% 

• Frequency Response: Overall 10Hz *~ lOOKHz 
+0.SdB. -IdB. 

• RIAA Curve Deviation: (Phono) +0.2dB. -0.2dB 
(30Hz~lSKHD 

• Channel separation (at rated output lKHz) 

• Phono. Tuner. Aux and Tape Mon iror better than 7 OdB. 

• Input sensitivity and impedance (1 KHz for rated output} 
Phono; 2MV 47K ohms Aux: 130MV 50K ohms 
Tuner: 130MV 50K ohms Tape: 130MV 50K ohms 
Graphic Equalizer control: 10 Band Slide Control 
Frequency Bands: 31 .5Hz; G3Hz; 125Hi: 250Hz: 500Hz: 
LKHz; 2KHz; <lKHz: BKHz; 16KHz also with on panel 
selector for Phono, Tuner. Aux 1 and Aux 2. 

Power Supply; 117 VAC 

Kit comes with all electronic components, transformer, 

instructions and a W rack mount type metal cabinet. 



MODEL TA-2500 
$119.00 PER KIT 



ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cutt off when circuit is shorted 
or over load to protect your 
amplifier as well as your speak- 
ers. A must for OCL circuits. 

KIT FORM $8.75 EA. 



^% FORMULA INTERNATIONAL IN C. 



POWER SUPPLY KIT 

0-30V DC. REGULATED 
Uses UA723 and ZN3055 Power TR 
output can be adjusted from 0-30 V, 2 
AMP. Complete with PC board and all W^rJ 
electronic parts. Tranformer for Power 
Supply. 2 AMP 24V x 2 19.50 



0-30 Power Supply 

$10.50 each 



TA-323 6 WATTS TOTAL 
30W + 30W STEREO AMP KIT 

This is a solid state all transistor circuitry with on board 
glares pre amp for most microphone or phone Input. 
Power Output employs 2 pairs matching Darlington Transis- 
tors. Driven by the popular 2N3G53 Driver Transistors. 
Four built on board controls for: volume, balance, treble 
and bass. Power supplies requires 4S VET 2.5 amp Trans- 
former. T.H.D. of less than 0.1% between 100 Hi and 
lOKHz at full power. (30 Watts + 30 Watts loaded by 8**) 

• SPECIAL * | 

EXCELLENT 
PRICE! 

MODEL 001-0034 
Transformer (Optional)** 

S 29. 50 PER KIT 
$10.50 EACH 



200 WATTS CLASS 'A T STEREO POWER 

AMP KIT TA-2600 (WITH LED POWER 

LEVEL DISPLAY AND RACK MOUNT 

TYPE CABINET) 

TA-26O0 is a kii lhat combines two sets of TA 1000 class A 

power amplifiers lhal can give you 100 watts of true power 

per channel. The kii also has the latest "V" shape LED 

power level display with memory Peak Hold on the front 

panel. For speaker protection it also has separate electronic 

■speaker protection circuits. Kit comes with the 19" rack 

mourn K-rH- metal cabinet whh a professional quality black 

anodized front panel: all electronic parls and components, 

P.C boards: filter capacitors and a heavy duly transformer 

Specifications' 

• Power Level Display: Electronic LED type. 12 LED per 
channel from — 18 dB to dB with Peak Hold memory 

• Power Amplifier; Output power 100 Walts per channel 
into R Ohm load: 125 Watts into 4 Ohm load Total 
Music power output 250 Walls Max 

• Frequency Response: 10 Hz to 100 KHr 

• Total Harmonic Distortion: Less than O.OOft'fe at full power 
» Signal/ Noise Ralio; belter than 80 dB 

• Input Sensitivity: IV Max 
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For Detailed 
Catalogue 



12603 CRENSHAW BLVD.. HAWTHORNE CA 90250 
PHONE: (2131 973-1921 • [213) 679-5162 



MODEL TA-2600 
$225.00 kit form 



$285.00 FULLY 

ASSEMBLED 
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FOR COMMERCIAL FREE 
TV BOX BUILDERS 

MC 1358 $2.50 LM 7815 $1.20 

MC 1350 $2.00 NE 565 $2.00 

MC 1330 $3.00 Connectors Set $1,00 

LM 145S $1.00 I.C. Socket Set $2.00 

LM 380 $2.00 Matching Transformer $1.40 

Sanyo UHF Tuner $35.00 Tolriod Colls 

Capacitors Set $12.50 (Set of 4) $3.00 

Resistors Sat $2.00 Speaker Cabinet $12.95 

Trim Pots: Transformer 

Trim Caps Set $13.50 18V 800MA $3.00 
Pots and Knobs $2.00 

We sell you all the above components in a package for 
$125.00 and you ujl tl receive a free predri lied P.C board 
and instructions at no charge! 



SANYO UHF VARACTOR TUNER 

For UHF CH 14 83 

Tuning voltage +1V^ +28V D.C. Input impedance 75 
OHM. l.F. band width 7 - 16 MHz Noise figure 1 1 .5dB 
MAX. Size 2W x 1W" x 54". Supply voltage 15V D.C. 



Sound l.F. 
Video l.F. 



58,0 MHz. 
62.5 MHz. 



All units are brand new 
from Sanyo. 
MODEL 115-B-405A 

$35.00 EACH 



Tuner Is the most important part for the circuit Don'r let 

those S 19.QQ tuners fool you! 



TV GAME BOARD 

PLAVS 4 GAMES: TENNISl HOCKEY: HANDBALL 

AND JAl-ALAl. 
All boards complete with all parts ready to play. Requires 
6C size batteries and a small speaker for sound effects. 
The boards were surplus from a famous game manufac- 
turer. They will play on all US standard black and white or 
color TV sets. (Regular pnee for these games were $39.50 
each) OUR PRICE ONLY $6.50 EACH 



TENNIS 



JAl-ALAl 



PART »57456 



HOCKEY HANDBALL 



ELECTRONIC PIN BALL MACHINE 



i, < 



That sounds and plays like t hi? 
real ihlngj. AH units are brand 
new but without the case. Func- 
tions of the game Include 
double flipper control, kicker 
control, 1-4 players, 3 speed 
baH control, lilt switch, auto- 
matic score, exira bonus cave 
and many more. All solid state 
with LED panel, no moving 
parts. Requires 9V battery to 
operate, speaker not included. 



A perfect gift for yourself or friends. 
SPECIAL $8.99 EACH SPEAKER $1,25 EACH 



ELECTRONIC MUSICAL TELEPHONE 
REST KIT 

This telephone rest can be used as a door charm, an 
audible indicator and for many other sound projects, "[lie 
special custom made I.C. is pre programmed with 4 
musical tunes. Kit comes with a nice looking plastic case, 
pre-drllled P.C. board, volume control special sound I.C. 
speakers and all electronic components and instructions. 
[deal for home or school projects. 

BUY 
NOW! 

SPECIAL 
PRICE! 
ONLY 

$15.50 per kit 

model fih-3000 



DIGITAL TIMER/CLOCK 

• 24 Hour preset time to turn on qt off 

• 12 Hour green 05" display for time 

• operated on 12^ 16V AC 
The whole timer is sell 

contained in a compact 
plastic case (as seen in 
photo), Designed for VTR 
with push button switch 
for easy setting. Limited 
quantity available. 

NOW ONLY $12.94 model veq 0143 




SANYO ANTENNA SIGNAL BOOSTER 

This Booster Is specially designed for UHF Channels 
(14-83). After installed this unit (between the antenna input 
cable and the UHF tuner) will have a minimum of lQdB 
gain, that Is approximately 2 times better than what you are 
seeing now. Ideal for those who live in apartments that can. 
riot put up an outdoor antenna. Si« is so small; only 2" x 
l 1 /-' x 1*. Supply voltage is 15 VDC. 



• NEW ITEM * 

MODEL 001-GQ76 




$12.50 EACH 



13 FUNCTIONS LCD TIME MODULE 

* Displays month, date and 
day of the week 

* Displays hour, minute and 
second 

* AM, PM Indicator 

* Alarm 1 and Alarm 2 (Inde- 
pendent) 

* 10 Hours Stop Waich 

* 12 Hours presettable count 
MODEL 001-0062 down time 

* Hour Charm Indicator 
$7.94 EACH ■ Back light by touch of the 

switch 
These modules are brand new and made by LITRONIX. 
Designed for a man's watch. Can be used for many applica- 
tions. Comes with 2 silver batteries and the ceramic round 
transducer. 



MATCHED PAIR POWER TRANSISTORS 
BY MOTOROLA 

?S f\ MJ295s PNP150 Watts BV=60V $3.50 



2N3055 NPN 



l.C— 15 A per pair 



^ A MJE2955 fflP 90 Watts BV=60 V (3.00 
MJE3055 NPN * I.C.-10 A per pair 



^ 



MJ15003NPN25O WattsBV=t40 V $12.00 

MJ15004PNP I.C =20 A per pair 



All above parts guaranteed to be prime and come with 
data sheets 



MUFFIN FANS FOR EQUIPMENT COOLING 

These fan s are p u lied out fro m 
used computers. Bui carefully 
cleaned by ultrasonic cleaner. 

All in "like'new" condition. 
Size 4 11/16" x 1-1/2" x 

4 ii/i6 # \ 

MODEL MF505 
$9.50 EACH 



FLUORESCENT LIGHT DRIVER KIT 

12V DC POWERED 
Lighis up 8^ 15 Walt Fluo- 
rescent Light Tubes. Ideal 
for camper, outdoor, auto 
or boat. Kit includes high 
voltage coil, power tra nsistor. 
heat sink. alt other electronic 
parts and PC Board, light 
$6.50 Per Kit lube not included! 



PRESS-A-LIGHT SELF 
GENERATED FLASHLIGHT 

Never worry about battery, EXCLUSIVE! $3 .9 5 ea, 

because it has nonel Easy to m 

carry in pocket and handy to 

use . Id ea] for erne rgen cy I Ight . 

It generates its own electricity 

by squeezing grip lever. Put 

one in your car. boat, camper 

or home. Vou may need it 

sometime! 5-^' " w Model F-179 



Wo FCC license 

required. 
OUR PRICE 

$49.50 

ADDITIONAL 
MICROPHONE 
(TRANSMITTER] 

AVAILABLE 
AT $2&, 00 EACH 




MURA WMS-49 



CRYSTAL 
CONTROLLED 
WIRELESS 
MICROPHONE 
SYSTEM 
Transmitter; FET mic for flat 30 
^18 KHz response extra con- 
trolled 49MHz AM Band fordrtft* 
free performance, 100 MW 
output (range approK. Vi mile) 
for reliable long range 
transmission. Powered by 
a 9V radio battery (In* 
eluded). 

Receiver Extra controlled 
locks on 49MHz trans- 
mitter signal 
With on panel 
VU meter 



monitors the signal strength from the microphone, Stan* 
dard phone jack outlet connection to a P A. or other phone 
input. 9V battery Included. This professional set is ideal for 
on stage, in field, church, In house or outdoor use. 



SUPER FM WIRELESS MIC KIT- 
MARK 111 

This netv designed circuit uses high 

FEQ. FET transistors with 2 stages 
pre amp. Transmits FM Range (88- 
1 2 M Hz} up to 2 blocks away an d 
with the ultra sensitive condenser 
microphone that comes with the 
^£-7?s~ ki^ allows y ou to pi ck up any sou nd 

within 15 ft. away! Kit includes all 
electronic parts. OSC coils, and 
P.C Board Power supply 9V D.C. 
FMC-105 $11.50 PER KIT 



JJP 



WEM-36 FM WIRELESS MICROPHONE 

TEET MODEL WEM 36 Is a factory assembled FM 
wireless microphone powered by two AA size batteries. 
Transmits in the range of 88-108 MHz with 3 transistor 
circuits to meet with RC.C. part 15 regulations. Element is 
built in a plastic tube type case with an omni- directional 
electret condenser microphone unit. By using a standard 
FM radio, signal can be heard anywhere on a one-acre lot. 
Sound quality was judged "Very good." 



MODEL WEM-30 



$16.50 EACH 



WHISTLE ACTIVATED SWITCH BOARD 

All boards are pre -assembled and tested. Your whistle to 
Its FET condenser microphone from a distance, as far as 
30 feei away (sensitivity can be easily adjusted) will turn 
the switch on. then match your whistle to it again, then it 
turns off. Idea] for remote control toys, electrical appliance 
such as lights, coffee pots. TV. Hi-Fi. radio or other 
projects. Unit works on 9V D.C 



MODEL 968 

$4.50 EACH 



ULTRASONIC 
SWITCH KIT 



Kit includes the Ultra Sonic Transducers. 2 PC Boards for 
transmitter and receiver. All electronic parts and instruc- 
tions. Easy to build and a lot of uses such asremote control 
for TV\ garage door, alarm system or counter, Unit 
operates by 9-12 DC. $15.50 



ELECTRONIC SWITCH KIT 

CONDENSER TYPE 

Touch On Touch OFf 

uses 7473 I.C and 

12V relay 

$5.50 each ■£& 



^% FORMULA INTERNATIONAL INC* 



Send S1 .00 

For Detailed 
Catalogue 



iD-r w™. it*, s 



12603 CRENSHAW BLVO . HAWTHORNE. CA 90250 
PHONE. (213) 973-1921 • (213) 679.5162 



> 

TJ 
33 



00 



CIRCLE 72 ON FREE INFORMATION CARD 



141 



MM hi 

ES 
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J>I*L J 

'•-''■ - i s 
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IhJ.JJUltiri 
ftfi*Cftj 



ROM's., 



175JJ 



WE'. 1 J 
H5«JI 

tVUiK 









■ m '*.",■ 

H -j ■■ ■ 

n new' 

i » new 

J 71 ?*£MS 

27 HOT] 

If J«?U 

» moi* 



*75 "C*J 

IftlBCCB J S 

INTERFACE 
& DRIVERS 



UARTs 

375 



US 

COUMU ^ 7> 

Knwy. - as 

SHIFT 
REGISTERS 



14 PIN HEADERS 

' G P!N HEADERS 

24 PIN HEADERS 

40 PIN HEADERS 

5D PIN EDGUOARO CONN. 

26 PIN EDGEBGARO CONN 

50 PIN RIGHT ANGLE CONN, 

20 PIN RIGHT ANGLE CONN 



TTsTotT 



1.10 
3.95 
2.50 
3,95 

2.25 



W fin HibbOn CO'<HICTOB5 »3 S 

« PIN niBBOhi CABLE CO.St* 12 75 

KiPlNflifiBOM^ULt CONN *?» 

r0friNfllHHJhC*»LtCONW it 50 

^IMTtDCIftCuiTlOARO 
■* ■ ("QCuSli SHX9 IPQW H.-0*"B"n," TWCC 

lUu 1 IS 60 



EPOXY GLASS VECTOR BOARD 



TRANSISTOR SPECIALS 

i-i i »r **iP 0<f ros ■ 

:mm-',-.:.,|:ci j »i 

■.El-Li*};* fVPOIlDJ 

T*U! I V TIFT* i> 

fhrtmcip' TAwnsnTO* hn i 

J*lJH»HWS.TOJ It 

:mki"i'1'Tdi 



■>i14:M7 hi**, i 1Q1 
ff^iKH'tFNUO 'I 

MnftNnc S- ia i 

;«^igg>h|r-5. iD3i 
'ipjik»,fN WOBC 
'iPiffcrups, re, no 

TlP1JlFf.M|i<UW 



■ » 
MSP 



TTLIC SERIES 



SPECIALS 

2T14L-4 s 165 

8 x 300 - SIGNETICS 16 BIT 

MICROCONTROLLER, 49.00 

10 m 8164EG4K RAM 1 15QNS! . . .. 99.50 

DOUBLE SIDED DIP RIBBON 
CABLE JUNIPER ASSEMBLIES 

16PIN4"L0NG 6 2 00 

14 PIN 12" LONG * 2.50 

RS 232 CABLE 

TO Conductor, f 22 color coded wire, 

gray PVC outer coyer, V diameter 

.40 per ft. - 100 '/*30 00 

Arid 20% postage for orders under 100' 

Add 10% postage for orders over 100' 

- 575 *"« l« 

E» IMSSS27HL - 

CHTCONfHOlLEH - 995 
14 00 EJ4 CH f CONTROL Lffl. 



Z712 JJKROM 



IB 9$ 
16 » 



n[p CON SAD 1034 ANALOG Oil*-* UNi tILl.M 



li'16"fhickwilh H10" (pacing 

4'A" x 6ft" $1.95 



SPECIALS GOODTHRU APR, 19 



OATCL'5 DACflBEO 

SbitDAC- $4 95 



1 10 
i - j 



ODW «HJffl * 3E 



■!:.:■■. 

74 MB 

74501 
■'*SK 

:■<!!■: 



r*Kfi 
T4»» 



■■*;■■ >j 

P4S1J* 

■Witt* 

JJS I tt 

?4llV 



74,19 
-'■*■■- 
MS 171 

MJ2V 



7 WATT LD 65 LASER 
DlODE(lfl) 53,95 



25 win I n J ra Red Puis* 4SG 200S *q lm v I 

Uirr Diode 'Sp« ihcss .nciud-iwi; $24.95 



2N382Q P FET 

2*5457 N F£T 
2N2&.6UJT . 
E R 300 TRIGGER DIODES . 
2 N 5028 PROG. UJT 



J 45 

* 45 

) 45 

40SVOO 



DISC CAPACJTORS 
IUFVBV 10*1 CM 3GOJSSDC1 

fJIUf 3SV Tfi'HQQ IQOvJSOC 



lN4r48(IN9l4J . 



MINI AtUBE J«ULTI-TUB»i TRIM MJiVG fOTS 
». 100, 900, IK. 5K . 1 0K , SDK , SDK , t7S *«ch J. »? « 



N U K- Win:" WRAP WIPE 
SINGL£STflA«D1M-....*1.4C 



DIP SWITCHES 



CTSHft 1 

CTSJC-i I 
CT4IT» ID 



fDtjGLfc&VwrtHfcS 



SCRs 

I1.5A 



5*nr 

yl-li ' 

Bfla 



4**OSITSDN I 

ypoiirior. 1 

iPg$<TlON ■ 

loposiriosi « 



rggWflWjj n 



TRIAC's 

PRV 



' *€■ 
' 90 

3 6Q 

i'^i tftotnctQft 

FF tnpXOTO Tfl*NS 

RID. VELL0W CAECNv ahbeh LAPIGE LED i 

BED -QUEEN SiPOL^B LED i 
MLEDKiKLED 
MfitniBWlOTCHJABL JfTOR 
TIL "l*3PTOISOL*TOn 
ILBOPTOtSQLArDR 

I ViA.1t ?JN|ffi5 33. 4 1. 5 I, Si, Gfl 8 J. 9 I 
M. H II or2Sv 



6J 1 3D 
I 3D J I go 



1 BE 

2 10 

J 10 

i " 



SFC3301 - 50PRV30A 
FAST RECOVERY DIODE (35ns) 



TANTALUM CAPACITORS 

10UF35V -S .40 



20KV250MA DIODE $1,90 



SILICON POWER RECTIFIERS 



.47UF35V 5 ■SI. 00 
.6SUF35V 5. (1.00' 
1UF35V 5 SI. 00 
2.JSJF20V 5S1.00 
3.3UF20V t si 00 
<.?UF3SV 1'SI 00 
08UF3W 3/S1.00 



22UF 10V 

1SUFI0V JJtl.OO 

30UF6V 5,t1.00 

33UF20V » .£0 

47UF50V ♦ ,85 

ffiuF 10V tl.01 

120UF6V * .75 

200UFOTV S1.76 



O 

z 
o 

DC 
H 

o 



g 
o 
< 

<£ 



SANKEN 

AUDIO POWER AMPS 

Si 1020 G 20 WATTS $12.50 

Si 1050 G 50 WATTS .$27.50 



200 PRV IA LASCR 95 



RS232 
CONNECTORS 

DB25Pmale $2.75 

DB 2SS female 3.75 

HOODS..., 1.25 



PRV 


TA 


3A 


P2A 


50A 


12SA 


24DA 


too 


.05 


M 


35 


.90 


4.25 

5 25 


500 


200 


.07 


.30 


.40 


1 30 


9,00 


400 


.09 


IS 


.65 


1.50 


f, 50 


12.00 


600 


.11 


.30 


.80 


200 


8 ,50 


15,00 


800 


-IS 


35 


1,00 


: 50 


10.HJ 


15.00 



125 3.00 12,50 26.00 



CLOCK CHIPS 
MM&337AA 5 96 



.5V at 800ma SOLAR CELLS 
3"diameter $4.35 



7 SEGMENT DISPLAYS 

FSCBGW-4 dliQii DL-?07 C.A. .3" 
C.C a-fluplay S5.95 DL747CA 6" 
FND503CC ..&■ * .&& FNDSIO.B^CA 
FND510C-A 5" S .SS FNDS03 .B'CC 
OL704.3"C.C * »5 MANSC.CGiwi 
MAN E2 C.A. Yellow * .75 



* 75 

tl 50 
41.9(5 
$1.95 
4 75 



>*0 

.■40J 
T4D> 

J«S 
?*Vi- 

P*» 

7403 
141Q 
F4S1 
74IJ 
I*1J 
Ml J 
74lfl 
7417 

?4ja 
?4i5 
74a 

?427 
■■■Uj 
7*U 

F4J7 
>4M 

7443 

T«l 
HQ 

T44J 



7*5 JJ 

7*7] 
7474 
?4ft 

f47e 



7493 

MB 

7-iW 

7*M 
/*» 
Mlfl7 
7t1St 

t*m 

741JJ 
?4IX 
741 JG 
74H5 
74)44 
741W 
74151 

74153 
?3iH 

mat 

74IJT 
■Mlffl 
74161 
741fi2 



-■■* l L .' - 

7*l» 
7417J 
t4M4 
7*1 to 
Ull( 
7*11 W 
»1W 
74111 
7*113 
74 •■K 
741B1 
7419? 
74IU 
HtH 
74 UK 
74I9B 
741f7 
742rt 
7427B 

7«T7 

J*JK 

H-yja 

7S3W- 

75335- 

7S4« 

*T3i - 

*TT3a - 



FULL WAVE BRtDGE 

2A *A 2SA 



B 



4*0 



1lV DC RIlATH 

JTL &UE 

S P ^MO ohm to* 



DIP SOCKETS 

■ PIN IT 23 Pi'. ]£ 
14 PIN 2fl J4PYS K 
1BPIN .'.' Mpin U 
ittPiN ?£ 4a PIN B0 



74LS SERIES 



-■"LMi 
J4iS1u 



/•I.5J1 
741.S74 
'4|&4 



PK.Uk H 



Mum 

,'iL ** 

NtMBI 

-■JliKB 

-'4L11I7 

H4SM1 

win i 

:<.,-,( 

u«.srj2 

T4l5jTM 

MUQi 

'i.-5'i' 
MUHH 

MtJIH 
J4l4IS^ 

Htsm 

>4tSlt3 

1449114 
744.V43 

'«|S1** - 

:*• !.-l> 

HL&'W 

■■*-j ;, ■ ~j 

■■*. VM 
S*L5ll* 

S*V*t|l 
Nl« 
MUMi 



MI.SIM 

iiL&m 

fll,MM 
MLS H7 



r4(174S 

MlDU 

WU7H 

F44.SJM 

F*isj*r 

141,97V 
Ml 5J11 

MlM 

UL5JJ1 

74L*71J 

MI.S.-W 



Ml •- l ■ 



LINEAR CIRCUITS 



I vJCi 74 K ilVBI 



lmmi 

I.M7J4 

lUH 



f *-JP 
rueiii 
c<txin 



REGULATORS 



1 45 



7JLH 

, '.' -:•";.:. 

3WT-*. "■,«,«. 13 

is. ia.q* J4V i 15 
LA5H12- I2V1AI1H 



POSTAGE ADO 10% FOR ORDERS UNDER *20 0Q 
RATES ADD 5^ FOR ORDERS BETWEEN *2O,00 AND 150 00 

ADO 3% FOR ORDERS ABOVE fSO.OO 



TIKMS -Clfi CAHJWinGi MASS S*ND CHECK 
DP WO^EV QNDEH UiWriUW TIiJK^LM,! 
COO PUf>Cm»SE OftDER Ofl CXAAjf »» 0a 

Me MM UM MAIL DRDt* »5 DO 



51 SB I li ton aun CATAIOC 

fSATiu«|NG TJ»NSI5TOfl$ (f 
FUCTiFiEHS Mi MAMP^HIflE 

i' . CAWBHinii£ Ul.;j DJiM. 



SOLID STATE SALES 

P.O. BOX 74D 
SOMERVILLE. MASS. 02143 



TEL (617) 547-7053 

WE SHIP OVER OVER 95% 

OF OUR ORDERS WITHIN 

24 HOURS OF RECEIPT 

TOLL FREE 1-800-343-5230 

FOR ORDERS ONLY 



*" TBI TEH 



FIN LP 

PIN LP 

PIN LP 

PIN LP 

PIN LP 

PIN LP 

PIN LP 

PIN LP 

PIN LP 

PIN LP 



LO PROFILE DUAL BEAM 
FACE WIPE (TIN! SOCKETS ' 

1-24 25-99 100-439 500 up 

.08 ,07S ,070 -l»0 



.09 

.15 
.17 
.19 

.25 
26 
2\ 



,085 
,135 
.150 
.170 
.195 
.KB 
.240 
.290 
.415 



.135 
.150 
.170 
.210 
.220 
.270 
.370 



.055 
,112 
.125 
,144 
.100 
.175 
105 
.226 
,325 



3 LEVEL WIRE WRAP DIP SOCKETS (TIN} 






124 


25-99 


100-493 


500 up 


8 PIN 


WWT .33 


.91 


.290 


.270 


14 PIN 


WWT .38 


.36 


330 


.320 


16 PIN 


WWT .42 


.39 


370 


.360 


16 PIN 


WWT .58 


55 


.515 


.471 


20 PIN 


WWT .65 


Si 


.704 


.520 


24 PIN 


WWT .91 


.77 


726 


.662 


26 PIN 


WWT .93 


.87 


862 


796 


40 PIN 


WWT 127 


1.20 


1.130 


1.992 



SLi|jmlril*lurii Conneelori, 
PLUGS 
i-* 10-24 2&-OQ 

(DEJ OP "1.95 '1.75 '1.60 

[OAH5P 2,35 2.10 1.90 

(0&J25P 2,80 2,35 £15 

" 4.55 4,15 3B0 

5,65 5.15 4,65 



(DCtfJP 
(ODJ50P 



(0E, 9S 
(DAH8S 

(DBJ25S 
(L>C)37a. 



"J..1U 
-: 30 
3-3S 

S..E5 



10-24 25-9A 

■275 '2.50 

3.75 3.45 

3J5 £85 

tl.OO 7.35 



(OD)50S 11.05 10.60 9.65 



OB 51226 Cow For D8 25P irtd S (RS 232 Typ«] *1.3fl 



CV8ERTONE like * 5U-[wr loud SONALEF1T ihia "wir- 
bimo" Alvini wori-.s Irgm 3-12VDC, atr>g1 has variable rale Irtd 
pitcn ideal for smoke or burglar alarms m far-out <jamai, Only 
1 U -h diumsler, 6' ' lor>o leads. Model CT-1 100, *7 J 95 



2SAmp STUD DIODES 20QV 59* 600V 7»* 

200 ohin Carbon miVe el em enl 1 %" diameter 86* 

MmaolyrH 600a— SOLVi rnodem iransformer *.*\M 

6 fool 3wij-c Grey line cord. Fit anflle plug 'i G9 

JOHNSON W," BUSHING Mr Variable Cipictlon „.., ■■-■}• 

■ i»»7 M9VU>HW i **,7n' PlflOlOM ?1-u.?nl 



Calandf riClock Chip end Vacuum-FlucHeiCB-nl Display. 
Mostek MK50362-N, 20 pin dockJcalonder I.C. With a 
FUTABA 5-LT-02-BG V..F. display and sp*C ihflelS. W" 
rush characters, AMYPM indicator's, colon. Blue-gfaon color 

ideal lordayllgihilopBratiari. *5.9&Mt 



8 dial t LE.D. display. 8S" cammon culhode '396 

FND 503 B5* FND507 M.4S MAN6710 (DUAL> '1.W 

Swilchi Cralt 142A minialure 'TlNI-D' phone jack , 49* 

Li rue master chroma- loot switch spot «' c&rti «&= m-m .'4 96 

Line master black Footswllch spot 7*0,^*^0-7-57-3 '2.96 

Cnerry £.53 Super Sensitive snap switch spot... .27*1.00 

C&K Opdt Vi" toggle switch wrililtfesigner handle #u-at 9S* 

H00SE 1 " National Semi LM 396 Regulator adjustable Trom 
1 25-l5Val TO Amp. w'speci,, , Mfl.95 



Super Cap. 1 FARAD at 5V. Use as memory supply oacnup. 
Only 1 *A" die. x W tall w^P.C. ieada..,,™,, „ m ,*10.50 



PJC tranimJti»rfr«cfiLv*r chip *•*.- National LM1671J72 haa 
RF & EncbdeiOecode up lo 6 channels ol di glial or analog link. 
Wiih *r>«t_ , — *T5S5/aai 

100V 25 Amp Bridge Hncniier (Hem. From cc : '1.79 

400V 4 AmpTRiACwlHaatS'nkflCA 4-05036 69* 

400V 35AmpQmodaTfl3AC, (isolatedl M.99 

80V 5AD»flingtOhTIPj2l In TO'220 package .99- 

2O0V 4ArO-202TRIAC Q2004F3 _...5?» 

NYLON CABLE TIES 

4- t 135JC.M1.00/K 5" *1.96rC. , 1S75rK 7" *2,50/C, 21^K 

ffjTRlTEK 

7808 N. 27th Avenue 
Phoenix, Arizona 85021 

ORDER TOLL FREE: 1-800-528-0IS3 

(Order desk only) 
TERMS: U0/0O minimum order. 

Visa. MC. SAC. Check. M O ot UPS C.O.D. 

U.S, Funds only AZ residents add S^i sales tax 
Prepaid orders oiier '50 shipping prepaid, 

OTHERS: Add '3.00 shipping & handling 
Add '1.50 for COO. orders. 
Outside U.S . add 20%. 
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isTisai, the first name in Counters ! 



9 DIGITS 600 MHz $129i IWKT , 

WIRED 




SPECIFICATIONS: 



CT9C*iwdl i*m •"WMy 


SI25.93 


CT-tt, j;.,l "-3 •!.!.;>-; wir 




met 


id "■: 


AC 1 *.(' adlpur 


)W 


BP-l KiexlpKl*AC" 




Jldip!fr"t.'hpr|(i 


IM* 


fiV 1 l A':-<- [<i: '■-'■•'.? 




linf t*l i 


4495 


E (Lentil Lime Imk input 


1**5 



The CT-90 is the most versatile, feature picked counter available for less 
th an S3 00,00! Advanced design features include; three selectable gate times. 
nine digits, gate indicator and a unique display hold function which holds the 
displayed count after the input signal is removed! Also, a lOmHz TCXO time 
base is used which enables easy lero beat calibration checks against WWV. 
Optionally; an internal nicad battery pack, external time base input and Micn> 
power high stability crystal oven tune base are available. The CT-90, 
performance you can count on! 



Range; 
Sensitivity: 

Resolution: 



Display: 
Time base: 

Power 



20 Hz to 600 MHz 

Less than 1 MV to 1 50 MHz 

Less than 50 MV to 500 MHz 

01 Hz (10 MHz range) 

1.0 Hi {60 MHz range) 

] 0.0 Hz (600 MHz range) 

9 digits 0,4" LED 

Standard- 10.000 mHz, 1,0 ppm 2(M0*C. 

Optional Micro- power oven-0.1 ppm 20-40*C 

8-15 VAC ® 250 ma 




7 DIGITS 525 MHz $99f IRED 

The CT-70 breaks the price barrier on lab quality frequency counters, 
Deluxe features such as; three frequency ranges- each with pre- amplification, 
dual selectable gate times, and gate activity indication maze measurements a 
snap. The wide frequency range enables you to accurately measure signals 
From audio thru UHF with 1 ,0 ppm accuracy - that's .0001%! The CT-70 is 
the answer to all your measurement needs, in the field, lab or ham shack. 



SPF.CI FIXATIONS: 


Range: 


20 Hi to 525 MHi 


Sensitivity: 


Less than 50 MV to 150 MHi 




Less than 150 MVto500 MHi 


Resolution: 


1.0 Hi (5 MHi range) 




iO.O Hi(50MHi raise) 




iOO.O Hi (500 MHi ranee) 


Display: 


7 digits 0.4" LED 


Time base: 


1.0 ppm TCXO 20-40" C 


Power: 


12 VAC® 250 ma 



PRICES: 

CT-70 wired, 1 yearwarranty 
CT-70 Kit, 90 day parts war- 
ranty 

AC-1 AC adapter 
BP-l Nicad pack + AC 
adapter/ charger 



S99.95 

84.95 
3.95 



7 DIGITS 500 MHz $7955 

WIRED 




PRICES: 

MINI- 100 wired, I year 

warranty 179.95 

AC-Z Ac adapter for M1NI- 

100 3.95 

GP-Z Nicad pack and AC 

adapter/ charger 12.95 



Here's a handy, general purpose counter that provides most counter 
functions at an unbelievable price. The MINI- 100 doesn't have the full 
frequency range or input impedance qualities found in higher price units, but 
for basic RF signal measurements, itcan T tbe beat! Accurate measurements 
can be made from 1 MHz all the way up to500 MHi with excellent sensitivity 
throughout the range, and the two gate Umes let you select the resolution 
desired. Add the nicad pack option and the MINI- 1 00 m akes an ide al addition 
to your tool bos. for JJ in- the- field ' frequency checks and repairs. 



SPECIFICATIONS: 



Range: 

Sensitivity: 
Resolution: 

Display: 
Time base: 
Power 



1 MHz to 500 MHi 
Less than 25 MV 
100 Hi(sk>wgate) 
1.0 KHi(fasl gate) 
7 digits, 0.4" LED 
2.0 ppm 20-40*C 
5 VDC 8 200 ma 



8 DIGITS 600 MHz $159|* n 

SPECIFICATIONS: 



Range: 
Sensitivity: 





Resolution: 



20 Hz to 600 MHz The CT-5 is a versatile lab bench counter that will measure up tofiOO MHz 

Less than 25 mv to J 50 MHz w \^ g d ^j t pre cisiotx And, one of its best features is the Receive Frequency 
Less than 150 mv to 600 MHz 
LO Hi (60 MHz range) 
10.0 Hz (600 MHz range) 

8 digits 4 4 ' LED receiver sVFO is all that is required for use Adding the receiver adapter in no 

2.0 ppm 20-40*0 wa ? limits the operation of the CT-50, the adapter can be conveniently 

J 10 VAC or 1 2 VDC switched on or oft The CT-50, a counter that can work double- duty! 



■ Adapter, which turns the CT-50 into a digital readout for any receiver The 
adapter is easily programmed for any receiver and s simple connection to the 



PRICES: 




CT-50 wired. I year warranty 


SI 55.95 


CT-50 Kit, 90 day parts 




warranty 


119.95 


RA-L receiver adapter kit 


14,95 


RArO wired andpre-prograiiv 




med (send copy of receiver 




schematic) 


29.95 



DIGITAL MULTIMETER $99^ IRED 




PRICES; 




DM700 wired, I yearwarranty 


S99.95 


DM-700 Kit, 90 day parts 




warranty 


79.9S 


AC-1. AC adaptor 


3,95 


BP-3, Nicad pack +AC 




adapter/charger 


19.95 


MP-1, Probe kit 


2.95 



The DM-700 offers professional quality performance at a hobbyist price. 
Features include; 26 different ranged and 5 functions t ill arranged in 3 
convenient, easy co use format. Measurements are displayed on a large SVi 
digit, V's inch LED readout with automatic decimal placement, automatic 
polar ity , overr ange indication and overload protection up to 1 2 SO volts on all 
ranges, making ir virtually goof-proof? The DM-700 looks great, a handsome, 
jet black, rugged A8S case with convenient retractable tilt bail makes it an 
ideal addition to any shop. 



SPECIFICATIONS: 

DO AC volts: 100 uV to 1 K1Y. 5 ranges 

DO AC 

0. 1 uA to 2.0 Amps, 5 ranges 

0. 1 ohms to 20 Megohms, 6 ranges 



current 

Resistance: 

Input 

impedance: 

Accuracy; 

Power; 



10 Megohm* DC/ AC volts 
0.L* basic DC volts 
4 C cells 



AUDIO SCALER 



For high resolution audio measurements, multiplies 
UP in frequency. 

• Great for PL tones 

■ Multiplies by 10 or 100 

* 0.01 Hz resolution: 

$29,95 Kit S39.95 Wired 



ACCESSORIES 

Telescopic whip antenna - BNC plug $ 7.95 

High impedance probe, light loading *....*,..... , 15.95 

Low pass probe, for audio measurements . . 15.95 

Direct probe, general purpose usage , ,,,..... 1 2.95 

Tilt bail for CT 70, 90, MINUQ0. . . 3.95 

Color burst calibration unit, calibrates counter 

against color TV signal , 14,95 



COUNTER PREAMP 

For measuring extremely weak signals from 10 to l f 000 
MH: r Small sLie. powered by plug tr&nsformeMnelaided, 

• Flat 25 db gain 

• BNC Connectors 

• Great for sniffing RF with pick-up loop 

$34.95 Kit S44.95 Wired 



r. ir.:i, .1 : nil li ;■.. in. 

2575 BAIRD RD. • PEN FIELD, NY 14526 



PHONi-lORDt-RS 
CALL 716-586-3950 



ifuuront* to a mo*, mum ol i 1 Qv"" , hqi, add LJN COD odd 

$7 0.d».i undirSIO add I ISO Nt >*v<d*ntv add 7 . tern 
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7400 



5N7400N 

5N7+31H 

sNMoart 

SN7403N 
SN7*44N 
SN7*MN 
SN7406N 
5N7407N 
SNMOJN 
5M74HN 
SNT4MN 
SN7411N 

SN7412N 
SN7413N 
SM74J4N 
SN7416N 
SN7417N 
SN7420N 
SNJ421N 
SN7422N 

5N7425N 
SN74MN 
SMH27N 

5N7426N 
5N74»N 
5N7432N 
SN7437N 

5N7439N 
5N744QN 
SN7441N; 
SN7442IV 
SIV744JN 
SN7444N 
5N7445N 
5N7444N 
SN7447IN 
SN744JM 
5IV745QN 

srt?«]N 

SN7463N 

SN7459A 
SN74MM 
SN7470N 



74LS00 

MLS03 
ML 502 
74LSOJ 
74L504 
74L506 
74L50* 
74LSC9 
74LS10 
?4LSil 
74LS12 
74L313 
HLSU 
74LS15 
74LSSQ 
74 LMJ 
HL521 
74LSS 
74L52.I 
74LSa 
744.530 
74LS32 
74L&U 
7*L537 
T4L5J) 
MLS« 
74LS4! 
ML547 
74iLS*l 
74LS49 
WLSSl 
74LS54 
74L565 
74LS73 
74L574 
74L37S 

MLS7I 
HL5I3 
74L5S5 
74LSB6 
74L590 



74502 
74S03 

74504 
74505 
7450* 
74S44 
74S1Q 
74SU 
74515 
7*520 
74522 
74S30 
74S0? 

Msa 
74540 

74S51 
74S64 
74Stt 
71^74 

74SB5 
74S312 
745] 1 J 

745111 



^P 



SN7472N 


.» 


5N71i56IV 


.77 


5N7471N 


.35 


SW41I7N 


,f,=r 


5N7474N 


.35 


SN74L60IM 


Jfl 


SN747SN 


.4) 


5M74161N 


n 


5IM747GN 


.» 


St-il*VAH 


H 


SN7474N 


5.00 


5N74S63H 


M 


5.NHMN 


.50 


5N74164.44 


M 


SN7442N 


.99 


SN-?416i.N 


H 


SN74KSN 


.69 


SN74165N 


J.B 


5M74UM 


,»9 


5N74167N 


*.W 


SN74KN 


.» 


SN741MN 


L 1 :'. 


SN74»N 


1,79 


SM74]72N 


L« 


5N74MN 


,49 


5W74173N 


I N 


5N7491N 


J* 


5N74174M 


.H 


SN7492N 


.43 


SN 74175 N 


J| 


SN741IN 


.45 


SN74176N 


,71 


SN74*iN 


.H 


5N74177N 


,7* 


SN74KN 


,69 


5N74174N 


■ n 


5N7444N 


.69 


SN741UN 


.n 


SN7497N 


3 .CO 


SN 74116 N 


IM 


SN743O0N 


1.49 


SN741KN 


,79 


SN741MN 


M 


SN74J.HN 


tM 


SN741KN 


«S9 


SN74la5.IN 


im 


5N74I07M 


.35 


SN7414DN 


i ^. 


SN74104H 


.39 


SN74191N 


i.» 


5N74IUN 


1.95 


SN741HN 


J9 


SN74I2EN 


.a 


SrV74193N 


M 


5N74I22N 


,56 


5INT*L=4r-, 


J* 


5N74.123N 


.» 


SH74145H 


■•» 


SN74I2SN 


.41 


SWH96N 


n 


SN 74)25 N 


.49 


5M74197N 


jM 


SN74I32N 


,75 


5N7IIWN 


L.« 


SN7413fN 


,75 


"-■» ,y.:^y - 


1,4* 


5N74MIN 


.94 


5N74ZZ1N 


1.8 


5N74I42N 


3.» 


SN74»1N 


n 


SN74I4JN 


3.49 


Sfi.MJ.s&rg 


i : :. 


SN74I44N 


1,49 


SM74279N 


:n 


SN74145N 


-79 


5N74ajN 


i.« 


5N74J47N 


1.95 


S-JMIMN 


».«! 


SN74I41N 


i.a 


SNM35N 


,1 ft 


SrJ74^N 


1.2 


5M?4»iN 


.i! 


SN74I51N 


M 


5M74HN 


J| 


SN74162N 


m 


5N743S7N 


,n 


SM7435JN 


.74 


SN74KIN 


.H 


SM74IJ4M 


LB 


S«743»N 


IM 


5N74165N 


.74 


5H74393N 


IM 



74LS 



74LS95 
74LSW 
74LSJ07 
74LS1W 
74LSJ32 
74 LSI II 
74 US] 14 
HU122 

74L5U5 
74LS3S 
74L5I32 
74LSJ33 
71LSJ* 
74LS33* 
74LSW 
74 LESS] 
74L5S5J 
74LS1» 
74LSS55 
74L5J54 
ML53SJ 
74L5l5a 
74L3I60 
74L5iai 

WLsSa 

74LS1SJ 

74LS1H 
74 U 5355 
- ! -fl '._ S J-5-S 
HLSm 
74L53W 
74L5S73; 
74E.SI74 
74L5I75- 
74LS2t" 
74LS590 
74LSW] 



LIS 

1.35 
US 
US 
1,15 
1,15 
1.19 



74L.SW2 
;4LS193 
74L5194 

74LS1S7 
74LSH1 
71L52« 
74LSJ41 
HLSMS 
74L5:i3 

74LSMS 
74L5247 
74LS24S 
74LSI4J 
71L5J5L 
71LSJS3. 
71L5I57 
74L5JM 
74LSI« 
71LS26S 
74LS2JJ 
74L5274 
7^..5 J32 
74LSM0 
74L5»3i 
74 LSZfs 
,M_.5i-:; 
71LS35J 
74LSSS 
74LS366 
741.5S7 
741.5364 
74LSJ7i 
74LS3I4 
74LSi7S 
74LS1K 
74LSB3 
74LSJH 
74LS470 
13L5K 
SIL597 



74S 



745134 

745] 33 
745] 34 
745135 
M&1H 
74S13I 
74S339 
74514? 
745151 
74S153 
74S1S7 
74S1SI 
745360 
745] 74 
74S175 
7451H 
74S194 
71S19S 
74S1« 
74SMO 
745241 
74524? 



1-19 
1,75 
1,35 
1.3& 



1.35 
l.SS 
2,» 
l,» 
1,59 
S.9S 
1.96 
1.95 
]-« 
S.95 
2-» 

3JS 



74SZ43 

74S244 
745H1 
715S3 
74SS7 
74525ft 
745250 
74S7SO 
74S»7 
745ZB3 
745373 
745374 
M5347 
74S47J 
74S473 
745473 
745474 
74547S 
74S&7C 
74S57] 
745572 
745573 
74S540 
74594] 



2.96 
1.19 
1.19 
1.14 
.99 



£49 
2.49 



r^sBulova Quartz Ladies Watches 



2.75 
3.49 
3.49 
2.95 

18.95 
10.95 
10.95 
12,95 
12,95 
5,45 
5.» 
9.9S 
4.95 




L»HIY hHMHI 



Your Choice — $69.95 ea. any Model 

CALL OR SEND OflDEA IM REFERENCING TO THIS AD FOR SPECIAL PRICE 
Btcaute ol Limited Supply, pleaso provide t second end Ihlrd choice 



LITRONIX Stick Display Sale 



MULT1 «4IT "TFLI CT«i AHHAYJ f. 
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NATIONAL Stick Display Sale 



LED HUM I WK- **B A 1 ! 1 * 



SALE! 



m 



MulTi.Bh3iTLEDpI 





i-.:,^. 


11 


l; 






' ^ 


3 


.71 






















































■ I 


EC 








I 


1rB 














!.?■ 














i 


114 














* 


.> 












■«..■]-. an. -._ 




i 


- 






.:*il 








■ 














•»m-l* 4nrw *»in 






1.11 






■;»■■■ 14 






i[.iKh.).»o- 












I 




tl.U«K.|.'»» 




■■ 


a..& 






■ mi 










1E -. 






^^w^ 








.■» 




-. .s 






■ :**! 












^■, 






'IS 1* 


(-4 


















n.j. 










fH 






f If 4 










r.-,-. 






, *f I* 


t ■- 










■-.<; 






uni 












>n* 






■ 1 •> ■ ■ a 












■ t: i 



WVDC PPJCI 




COMPUTER GRADE CAPACITORS 
wydc mice 
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LIVER Wj QTHEM V*H1E5 AVAILABLE — CALL Oft WHITE FOR YOUfl RF Q U 1F1 EM E ST 



LOW PROFILE 
(TIM) SOCKETS 

-24 2549 50- IV 



2 pin LP 
14 pin LP 
16 Pin LP 
II Pin LP' 
3»pln LP 
23- pin LP 
24 pin LP 
24 pin LP 
36 pin LP 
44 pin LP 



.14 



rrrrTfr 



3: pin 5G 
14 pin SG 
]G pin SG 

II pin 5G 
24plnSG 
2lplr.SG 
3S pin 5G 
40plnSG 



SOLDERTAILIGOLD) 
STANDARD 



SOLDERTAIL 
STANDARD (TIN) 



14 pin 5T 

15 pin ST 

II pin ST 
24 Pin ST 
2t pin 5T 
* pin ST 
40 pin ST 



w 

I pin WW 
10 Bin WW 
it pin WW 
IE pin WW 

II pin WW 

20 pin ww 

22 p-|fl WW 
24 p|n WW 

21 pin WW 
» pin WW 
40 pin WW 



WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 



7M5IPI 

7045EWKH- 

71BCPL 

71»EWKIt* 

7107CPL 

7107EV/Klt* 

7IUCPL 

7I17CPL 

7201 ion 

7205 tPG 

JWCV/Klt* 

720GCJPE 

72»CEV/Kir* 

7JB7A1PD 

7»7AEV/Klt* 

720IIPI 

729SIPA 

7215 1 PG 

7315EV/Klt" 

7214AIJI 

72HCIJI 

721SDIPI 

7217UI 

.■J'iCui 

7224 1 PL 

739SAIJL 

72JSAEV/KU* 

7240IJE 

7242 1 J A 

72S0UE 

rasa I. J E 

7565 IPA 

7556TPD 

7SUBCPA 

7£]2SCPA 

7621 SCP A 

7631CCPE 

7S41C CPD 

7fi42CCPD 

PCSCPA 

KDKCPD 

■MJCCPE 

eo69cca 

E211CPA 
K12CPft 



_x<5 
Function 
CMOS Pmeiilon Timer 
Stonwitch Chip, X'TL 
IVi Dlull A/D (LCD Orltfi) 
IC. Circuit BPIi'd, Dltptiy 
IV* Digit A.-'C (LED Di.'.oi 
IC, Circuit Board, Dlipliy 
3Vt Digit A/D LCD Dli. HLD. 
3^ Digit A/D LEO Dlf. HLD. 
Low BiUtjry Volt indicator 
CMOS LED 5topw*tch/Tl mi r 
Stopwatcn Chip. XTL 
Ton* Gon-graf^r 
Tonn Q,an#ratQ.r Criip. XTL 
OitlHitoi Controikr 
Fraq, Counter Chip-, XTL 
S«ven DaCad* Counier 
Cfock Gejntntor 
4 Func, CMOS StOPWXtcn CKT 
4 Func. Stopwatch Chip, XTL 
tOlglt Univ. Counter C.A. 
a-Di'ji: rrsc counter C,A, 
I-Dlgjlt Freq, Counter C.C. 
4-Clgilt LED Up/Dciwn Counter 
l-Dlglt Unlv, LEDDi-IVt 
LCD4^D19H UP Cou filar OR I- 
l-Olglt Univ. Cauntar 

s Functrori count** chip, xtl 

CMOS Bin Prof. Tlmur/Cnunter 
CMOS Olvld"e'0y256 RC Timor 
CMOS BCD Prog. Ttmer/Counler 
CMOS BCD Prog, Timer/Counter 
CMOS 555 Timor (I pin) 
CMOS 555 TinW (14 pin] 
CMOS Op Amp Comparator V-' 
CMOS Op Amp Ext. Cmvr. SSvl 
CMOS Ouit Op Amp •::<■"..::. SM 
CMOS Trl Dp Amp Comp. 1DM 
CMOS Quad Dp Amp Com p. LDM 
CMOS Ouad Op Amp Comp. 10M 
Vollage Convetrer 



74CCO 

?4CM 
74C« 
J4CL0 
74CI4 
74C20 
74C30 
74C42 
74C4I 
74C73 
74C74 
74CIS 
74C« 
74C« 
74C» 
74C93 



M 



La 



74C4S 
74C107 
74C151 
74CI54 
74C157 
74CJ&3 
74CW1 
74C1M 
74C163 
74C 164 
74C173 
74C174 
74C175 
71 q 192 
74C193 
T4C19S 



74C 



1.54 
1,39 
1.39 



1.54 



74C221 
74C24A 
74C244 
74C173 
74CJ74 
74C901 
74C943 
74C91I 
74CSI2 
74C9I5 
74C9I7 
MC92? 
74C923 
MCfB 
7-1CK6 
JBC9S 
UC97 



2.25 
2.25 
2.« 
2J9 



10.45 
10.95 
1.59 
14,95 
5*4 
S.75 
7,50 
7,50 



LH03O2CM i.G 

LM15CLH 4.50 

LM11CLH 4.75 

LHQ070-OH 4,96 

TL47ICP .79 

Tumcp i.» 

TLQI4CrV 2.49 

LH00I2CO 35.10 

TLOUCP 1.19 

TLO04CN 2,19 

LHM94CP 36.K 

LM3COH .99 

LM20ICN ,» 

LM302H 1,95 

LM304H 1.95 

LM3C5H .94 

LM307CN 

LM3WCN 

1 !.i:?]il 

LM309K 

LM310CN 

LM31I/CN 

LM312H 

LM3I7MP 

LMJ17T 

LM317K 

LM31ICN 

LM319N 1.45 

LMJSK-i l.» 

LM32PK-12 1.36 

LM320K-15 l,3fi 

LM320T-S 1,25 

LM320T-I2 

LM320T-I5 

LMJ2JK 

LM324N 

LMiSDZ 

LM331N 

LM334Z 

LMJ3GZ 

LM3J&Z 

LM337T 

LM337MP 

LM3SK 

LMJ39N 

LM340K^ 

LM340K-I2 l.B 

LM34AK-L5 



LOO 



2.49 
1,15 
1-75 
3.95 
1.96 



5.95 



3,95 



6.95 



1.36 



LINEAR 

LMJ44T-5 1. 

CM344T-12 

LM340T-15 1,25 

LM|4lP-5 

LM34IP-12 

LM34IP-16 

LM342P4 

LM342P-12 

LM342P-15 

LM34IN 

LM360K 

LFB1N 

LF353N 

LF3UN 

LF35AN 

LM36IM 

LM359N 

LM37QN 

LM373N 

LMJT7N 

LM3AON 

LM3J1M 

LM-JJBN 

LM^N 

LMJWN-J 

LM»7W 

LM3MN 

LM392N 

LFJ»N 

LM344H 

TL494CN 

TL««CP 

NE51QA 

IVE5£4A 

ME53IH 

NES»H 

NE54.3H 

NE544N 

MES6QA 

NESS6V .39 

L.M556M ,99 

NE5C4N 3,95 

LM565N 1,25 

LM55£CM 1.45 

LM567V 1.25. 

NES74N 4,» 



1.25 



5.75 



1.10 
1. 10 

1.00 
1.79 
4.49 
3,25 
2.95 
1.26 
1,95 
1-79 
1.45 
1.29 
1.45 



LM702H 

LM7D3CN 
LM709N 
LM710N 
LM7UN 

LM723N 
LM733N 

LM739N 

LM741CN 

MC174ISCG 

LM747N 

LM74BN 

LMI014N 

LMI310M 

LM144ICN 

LM14UN 

LM14BN 

LM14»N 

LM1555V 

LMllOOrV 

LMU71N 

LM1I72N 

LM1I77N4 

LM1SMM 

LM]S«N 

LM2002T 

LM2I77P 

LM371P 

LMMSfiP-] 

L.r.'JIiJN 

LM3900N 

LM39HCN 

LM39C9rM 

LM3914N 

LM39J5N 

LM3916N 

RC4135N 

RC4151NB 

RC4191TK 

RC4195TK 

LM45CUA 

ICLl03ie 

L-M5JBWN 

LM136»N 

75tMN 

?54S0M 

75451CN 

76492 



L29 
LB 
l.» 
1.76 
2.95 
5,49 
S.« 
3.25 
3.20 
1.75 
1J4 
2.06 
2.25 
2.S 
2,95 



3lB 
3L9S 

ua 

6,96 

5.44 

3,a 



O 
LU 

_i 
LU 

6 

Q 
< 

DC 

144 



CA-cig.< I 

CA30PH 
CA3D23H 
CA303SH 
CA3039H 
CA3044N 
CA3M9N 



2,15 

3L25 
-Ml 

1.35 
LU 

i.a 



CA^LINEAR 



CA3C60N 




CAJ0MM 


1.25 


CA3CS3N 


2-00 


CA30BN 


2.W 


CA3C03N 


].M 


CA3066N 


.15 



CA2JM9N 
CA30KN 
CA3]»H 
CA3140H 
CA3160H 
CAJ40IN 
CAJ6DQN 



1/4 WAH RESISTOR ASSORTMENTS -5% 



CAPACITOR CORNER 



ASST, 1 5*a. 



::Oh:i l2Dhm 15 Ohm II Ohm 22 Ohm 
27 Ohm 3JDhm 59 Gnm 47 Ohm 56 Ohm 



SI. 95 



50 VOLT CERAMIC DISC CAPACITORS 



CO4000 
CD400I 

CD40Q? 
CD44Q6 
CD4007 
CD4009 
CD4DI0 
CD4431 
CD44I2 
CD4Q33 
CD4D14 
CD403S 
CD4QI6 
CD4D17 
CD4D3I 
CD4Q39 
CD4CC0 
CD4021 
CD4022 
CDtOSi 
CO4024 
CD4025 
CD40M 
CD4027 
CD40S 
CO4029 
CD4O30 
CD4434 
CC4035 



CD^CMOS 



CD40« 
CD4047 
CD44U 
CO4019 
CD4OS0 
CD4051 
CO4052 
CD4053 
COiM 
CO4059 
CD4D60 
CD4Q66 
CD40EI 
CD4DE4 
CO4070 
CD407J 
CD1072 
CD4073 
CO4075 
CD4076 
CD407I 
CO40II 
CD40B 



1.19 
1.19 
2,95 
9.45 
]-49 



CD 4TJ9I 
CD4506 
CD4S07 
CD454& 
CD4610 

co*u 

CD4512 

CC34514 

CD4516 

CD4S15 

CD451I 

CD4514 

CD4S20 

CD4536 

CD452I 

C 04S» 

CD4543 

CD4662 

CD4566 

CD45Bi 

CD4564 

CD4723 

CD4724 

MC14409 

MC144I0 

MC144I3 

MC14412 

■■■:••: i-. ::•:■ 

MC14433 
MC1453I 
MC1454I 



3,96 

].39 

].» 
3. 4 J 
3.95 
2,95 
].49 
LIS 
J4 
l.» 
1,19 
1.19 
3.9S 
2.19 
I3-95 
2.79 
2.49 



1.95 
17 ,95 
11.95 
15.95 
15.95 

7 h 95 
15.95 

2.44 

1.55 



ASST. 3 


5#i 


6A Ohm 

IK Ohm 


12 Ohm 
220 on m 


100 Ohm 120 Oh n 
27DOhm 330 Oh n 


> 150 Ohm 

> 380 Ohm 


SOpcl 


$1.95 


ASST. 3 


Gh 


470 Ohm 560 Ohm 6*0 Ohrr 
].2K LSK UK 


120 Ohn 

2.2 K 


IK 

!.7K 


50 pes. 


$1.95 


ASST. 4 


5ii 


3,3K 
I.2K 


3.4K 
I0K 


4.7K 
12K 


5.fiK 
14K 


ll« 


BQpci. 


$1.95 


ASST, S 


50*. 


22K 
56K 


27K 
HK 


33K 

12 K 


39 K 

LOOK 


47K 

120K 


EiOpci. 


$1.95 


ASST, 6 


5m. 


JfiflK 
34DK 


470 K 


2Z0K 

M0K 


2J0K 
6*0 K 


330K 

I20K 


50 pet. 


$1.95 


ASST, 7 


Bu. 


IM 

2,7M 


1.2M 
3.3M 


L5M 
J.9M 


LIM 

4.7M 


2.2M 

5. of,' 


SOpct. 


$1.95 



Value 
lopr 

22 pf 

47 pr 

100 pi 
220 p* 
470 Pi 



t-9 10-99 100+ 



14 1049 100+ 



.09 ,07 



Value 

.DQlJJF 

,Q04JuF 

,01uF 

.02ZUF 

.04714 F 

,l,pF .15 .12 .ID 

100 VOLT MVLAR FILM CAPACITORS 
,001ml .92 ,14 .07 I -<H2ml ,13 .11 .01 

a02Zmr .12 .ID ,47 .047mf .21 .17 .13 

,0047mf ,12 -10 -017 ,lmt ,27 -23 .17 

filmt .12 .10 .£■■ ] -22mf .33 ,27 .22 

+20X DIPPED TANTALUMS (Solid} C*\PACtTOBS 



ASST, SR 



Includes Resistor Assts. 1-7 (350 pes.) $10.95 ea. 



.I/35V 
. 15/35 V 
.22/3SV 
.33/3SV 
.47/36V 
.61/3SV 
I.0/35V 



,5/7J5V 
2-2/35V 

3.3/25V 
1.7/25V 

tiyav 

15/MV 
22rtV 



.51 



S10.0O Minimum Order — U.S. Funds Only 
California Resident* Add B% Sales Tax 
Pottage — Add 5% plus SI. 50 tneursne* 
Sfffld S*A.S*E. tor Monthly Sate Ftytr! 



SpecSrteeis — 25c 
Send 88c Post&ge tor your 
FREE 199! JAMECO CATALOG 
Prteos Subject to Changs 




1355 SHOREWAY ROAD, BELMONT, CA 94002 
PHONE ORDERS WELCOME — (4151 592-8097 



MINI. ALUMINUM ELECTHOLYT1C CAPAC1TOHS 

Axial 1-99 10&499 3»+ Radial 149 100-499 500+ 

J7/60V .16 .14 .10 -47/25V 

1J/50V -19 -16 

3,3/SOV .17 .15 

4.7/a-V -II -15 

IQ£SV .11 .15 

lOySOV ,19 ,16 

22/25 V .19 .16 

22A0V .24 .24 

47^5V .3 .21 

47A0V .a .a 

loo/av .a .24 

100/50V .41 .37 

22Q/25V .34 ,34 

220/50V .49 .45 

470/MV ,M .49 

I0CU/16V ,79 ,54 

2200/I6V -19 -79 



.47/60V 


.16 


',4 


1jO/36V 


,15 


11 


i.Ojav 


.15 


.14 


J.DfiOV 

4,7V1*V 


,11 
,15 


.15 
,13 


4.7^5V 


.16 


.14 


4.IB0V 
10/16V 


1,7 


11 


.15 


,13 


10^6V 


.16 


.14 


10/50V 








-B 
,21 


,17 


100/3V 


.25 


.23 


inoj«v 


,37 


34 


220/16V 


,a 


.21 


4>0/Ziv 


,a 


.11 



r 




UT1C 

MINI STEREO 
FM RECEIVER 

WITH HEADPHONES 

For Jogf/ars, Cyclists, 
and Skaters! 

FEATURES: Lig lit weight headphones. LsMIrinhl 

balance control. Full lidelity stereo sound. Addi- 
tional black soft carrying case & shoulder strap. Gelt 
c 1 1 p (ha nds f reel. Operates o n 3 AA ce 1 1 bait Bries (not 
incl,). Compact size: 3^" x 4 r &" x 1 r '. Wl. 6 oz. 
ModBl 1 81 LI si Price $89.99 $29.95 




SPEAKERS 



-<-M- 
Pirt«A0201 1.2S to 

2Vj" Hound — SOlim 

.26 Watt (4" Leads) 

Size: 2'i" x V 




1 i±_ 

p.rr«SF-25018 1.39 1.25 
214" Square — 16 Ohm 
.25 Wall (4 mount, holes) 
Large Ceramic Magnet 
Size: 2%" k 2V x V 




a National Semiconductor 

RAM SALE 



STATIC RAMS 
MM2114N-2 4KI200N5) $2.49 «ach 

<6 EACH 510 55rM| f!» EACW J195.95TIOI) 

HH2114N-2L 4KI200NSI Low Power . . . .*2.S5«scn 

10 EACH JIB QS/IOt: 110D EACH f22S.O0riOt] 

MM214TN 4K(70NSJ $4,85 asch 

is each tusertod nw each wiB.esrioti 

MM61I6P-4 1BKI20CNS) $14.65 t.dl 

re bach s».95vior> urn each su».wri»i) 
DYNAMIC RAMS 

MH41MN-20 64K J200NS) $14.95 oach 

IS EACH t«.9&lo1> I1M EACH >H95.Mflot) 

MMSMCN-2 16K(150NS)4116 (2.9S MCh 

la each ttejonan iioo each tascorion 

MM5290N4 16K (250NSJ 41 1 8 11.96 each 

ft EACH $i*.r>5.';c3ij MM oteli (ITi.OOrloll 

EPROM Erasing Lamp 




• Ert»( 2700. 2718 r 1702 A, 5 20 3d, 620-40, etc. 
- Er mi up to 4 chips within 20 minutw* 

• Maintains constant flxposurB distance of OP* inch. 

• Special conduct tVa ffljirn linar eliminates; static build-up. 

• Built-in safety lock toprtw^nt UV exposure, 

• Compact — only 7-5/fi." X 2-7/3" x 2" 

• Complete with holding tray for 4 chipL 
UVS-11EL RoplactHTumt Bulb , . £16.95 

UVS-11E $79.95 



JOYSTICKS 





JS-SK 5K Linear T*par Pots $5,25 

JS-10OK 100K Linear Tioar Pats 34.95 

JVC-4D 40K [2] Video Com roller in case . . . 54.95 



MUFFIN® FAN 




[in la 



■ lQScInt free air Unilvtrf 

* 4.W no, x I.S0" deplh, Walglil - 17 cz 

■ iCdusUcil ramus at lev* aa NC-sa 

■ rnor-o 1han 10 yrs. cont, dulv »1 lf J*C 
- nTpMan-cfl ^'dueled 

< rpr nmbianla taTD'C 
jrdr 
■• approved 

MB*, £C,'tOh^ 14 Wittn. lDic'm - 

UHtteanlcilly elesnse i. tailed. 

MU2A1 ....$9.95ea. 



-^aktV 
•«ST J*. 



JE215 Adjustable 
Dual Power Supply 

General Description. The JE215 ii a Dual Power 
Supply with independent adjustable positive and nega- 
tive ji.it|.:iii voltages. A separate adiLimMm for each 
of the supplies provides the user unlimited applitationj 
for IC currant vnttaje re quire men ts. The lupply can 
jlso lie used as a general all-purpose variable power 

"JPP'V- FEATURES: 

• Aiij ii n as l a r agLrla ud p ontr *u p p I i **.. 
Pol and nag, 1.2VDC to 15VDC 

• - * Povror Output (»*th iupply>: 

6VDCO BOOnfiA, 10VDC<P7S0iysA. 
tSVDCtSChOmA. and 
15VDC0 176mA. 

• Two, 3-tarmintil adj. IC regulators 
v.'iTli tharmat ovarEa-BP protactLan, 

• Heal link fapulator cooling 

• LED JJ 4jrt" indJcatOi' 

■ Prlnxad Board ComtrucTlon 

■ 12QVAC Input 

• Sin: 31/2"w x 5-V1o"L x 2"H 

J/E215 Adj. Dual Power Supply Kit [n shown) . . $24.95 




(Picture not lhawn but similar In e on* tr u e il on to abewa] 
JE200 Rag, Powar Supply Kit 4&VDC,1emp) . . S14.3S 

JE205 Adaptor Bed. ltoJE2DO) i5 r '.9 & i12V. S12.95 
,JE21 Vjr, Pwr. 5ply. Kil, &>15VDC r tol5amp. S19.3& 



E0S0A/8080A SUPPOflT DEVICES- 

CPU *.'•* 

I-0I( IntiuL/Juliij: LS 

Mill Pfltniiv ln1*rruDl Gonlrol kv.M 

PrXRL*> D O IKllO^I H,i Or n' IM 

Cl«ih rj prwa rjLbrVC* hm J-K 

■ Ul t>l«rK J ' r 

Sv«*ni Cciim>ll«r/Btii. Drhvir *.B 

:.■■.::*■■■ Ccilrrjlpir l.h 

I/O O «n.d<i r<w 4f 3tt ill 1.B 

imJi-J Aayrtthr d Haul Ccmn. ElwmnC tt.W 

tj":.:ii rrc; ^rpm i,-i |,.3AMr | l.H 

Ptd», Inliirel Tirntf ■.* 

!■■«; !■ ih-ii I/O [PPI, 1.* 

J*r«t- DMA CofllrDl I.W 

Prof. EnlHTifpt CtwilJOjl I,* 

□Wn ITBHJ. CAT Con'rdUi Jl.Jt 

Dtfill 7ici. K«tyDrsjiej<OiliDti.v InlorUf* f.K 

DPtlU S>tt*ni TirftilnJ Elimml tJt 

DW IDi Q- DirtEliann AKitvir 1*1 

DPUQ7 ID I ■tDH*tlkjrnl Hr.-E,».r 3.« 

S-Ur ii ; . ■; : f - ; . Rrteilvir L» 

O-H LiKnr; =«-inh*ri Dr-.n LZf 

CPtUL 0«i 4i ULcHia enrnehrtriE Dt»»er IM 

6aOOj , e90*0 SUPPORT PCV1CE8 

HCMtft MRU '■* 

MC«o;cp Mf"U «!(n Creek ind RAH W.» 

MOlimOl WKliUHenAM LP 
MCHJ] nrlDhirel llrtW. Aol<p( [MCftM] ?.*) 

| :. •■ ■ ! v rntipjupt Cantrcilor I'-K 

■VCUHLI KQtHtVHt rqm rMCMAXXr H -" 

At? nt.h rrjr tj I SsiWT AdMlH' US 
V, i- : ■: icr L n 1 n+M D+!.* "USUI ' ."■ 

WCtHO flMKCftipS Dllrtlt MOOCU -4K 

MCHU M»ai MeeuKler ilti 

Quj D tV'it Hus,Tr*n I. jrtCITilj rt-» 

MICROPROCESSOR CHIPS 

CPU (M KHUN) UMHII ll.W 

ZKJ* (l*S-i) CPU (UH)»*aNu.J<4MKi) 1J.H 

CDP1IM CPU ]I.H 

MM MPU H.» 

rDhUHLAPC CPU-^Hl SI lei (Com. Tinw. Of*** J 1LH 

MCSatH MPU w.'C'.ati! |ISl< JytllMim6r)r| ill. H 

(SMHI) l-« 

C=':. s^i.Cnifll-HtnjieytiiHAW, ».* 

Lf,S*Ji#<M-. C>*Uia* thtii PWW] M.B 

P.*+S*J*N CPU— H By m .fi RAM 1H.K 

HSMUN CP" w^Bii c i^icrt Irtti-Dr*:* 1 IW 

wa c"i..i l.H 

TMSMrBJL MPUr— . 



JlL^- : ! ; ' 



MICROPROCESSOR COMPONENTS 



iJT.RiMuifci-MPUCNp 



1m] 



MMVQH 
MM]4CeTN 



Uijec 



■**• SWiC.'r 

A^IW'ICJ 

AFlB^iDJ 

LHHICH 

LMWZ 

LMHiZ 

LPMWf 

tPJHW 

LMUfH 

DACMXLCrni 



-SHI FT REGISTERS — 
Duti 14-8H OyniiiFiLi. 
O.* IMi: O/rumtc 
Dun iDB-arrt ii like 

Dulh **■ Bit At6g|WWil[»r 
Bi'SH DyiLUnll 
■Eat-ait Dy n i^: r. .,-.(;, j rr... I|l( 
KC/IU-Iltl CV n.rn: 

otiu e-iiE 
Oeua tent 

< lEM'flll Dyr jri r 

hoi a-eic Hint 

□•JlL 1 :i U ' Li*:: 

i : :■ a >- :: v-- - 

:.:.m.u:: pynimlL 

d-rJjB EOBIt ■:•:*'.- 

o«4= *«-*n itiiit 

Ou4lHfrBlt Stifle 

QU4U 10-BH Matta 
Fife touii ja F 
-DATAACQUISiTiON- 

■ ..-,*■ i+i i-, : i .* Fitter -'■■::. 
Touch Teni ,.5«» Band i ill 1 
-■■.*-■-•■■ iJ-i !■:■;:• It] ■; Ftl|li 
5up*<- a*Ln Ou Arnph 
CSMlini Citiik "_.(?..■:■ 

■ :-i'n--l--"- *■■■ ■ ■■•:: 
JFET Input dp Amp 



TiTr..::,.nl I'rit. I! I F. ( .ifipn/C*. 

mi A/p Conwrtir [1 L^SB] 
(-■II C/A Gfl nvprSi ■ rnLniM Un.) 



DATA ACQUISITION ICONTlNUEUl- 

AOCWKCN I fl;r A/D Lo V/«-i*r il Ci. Mulll.S ! 

AE3CW>CPN ID.uVfjCsi.irM'IITCi. 1,'Hli: II 

DACK4H.CN It-DII D/A Cor.v, M |cnh Com p. u.gs'O Jl 

DAClWLCN *iHD/ACnri,, Ulcre.CrMee- [SJCK] I 

DAC I8W.CN Jt>B|t D.| A CerrViM4ir [Ufl Lr.| I 

DACMttlL.CN IfrBllD/ACcnnpter [tUeVLln.} 1 

OACI773LC" IfrBHrD/ACenmfWr CUH Ull.} ! 

COKSIH I t:tim;fiml UUlUplPHW I 

-■■•'. 1 ;:«) BK BAUD UAHt I 



1UL 


S4JHE Slittc 


L*l 


IM 


HEM*) Dwrtk 


,J* 


ZlDl 1lL«] 


3HX4 StutiE 


LH 


tm 


3DHK] BtlllE 


l.H 


MLtt 


hwa-i ivtiiic 


1 H 


.. .: :.:n 


WriSllEK 


LM 


ttu 


:'*>( JT-lle ■.'■:.;, 


i.ta 


ZlM 


mux* ititic anmi 


22 


1I>L 


ich< n leu k ekVii low Powif 


Lfl 


H4M 


jew^ at*ik »vi 


Ih«j 


llJJLf 


IDHXt, Sllllk KQri _'. -v PflrVMrT 


Z.H 


MSXO 


»n CteHi 


*.» 


*i;.fc-n r-.r-OLl 


l*K Dyumu JtV.) CMMUHN1] 


L.W 



MK Ovnifrt 
MUJUTN *a7K X | /n.l i<9ni 

UN K* ■ i SDUe 

1 .1 ■;■■::', I IfctKl Cn/ruimLt Pulry DkojETu 

MMUU JKi] oyiimk 

MtOMtfiX) <4HkI DynimK 

'.I f/,|.--:- 1 ■; (4I1S! >IK DynirmE IKni i „P>C4-L[-f.-5; 

MNOarj-IA IKDyn-KlVlt |lrHH*J^ 6- 

MUUlS-i UK |1K«I) Sl4 tk. 3»M 

m» w an ram rLs^sc: 

UPUU/M KtCrjl IK Ckyrnirml*. U-plm 
THSKU-flWL <K EttlUE: 

t Mj*nn LUtid iutk 

PROMS/EPROMS- 



mc* 



If". UV Er*UBI« r' ii om 
ITS IK ■- 1- s : -;.r..i 

TMUTIS UK EPRDM (4V, >1V. *UV| 

PLUnnHHWpTI btK CPflOM llpnek 4.IV1 

mziDttt ti im i: f i «v ■■■ 

InVJ IK EPRDM CWnp] [Sleil* *JV] 

1WQ HK EPROMlHItmhl HH*HH4h 

MM 3M1 PROM 

USJirHSlHl HkIPROU lOein Collictti r) 

UXlll JIMS BlErCfli'pPIOM 

t»l»piUHh :i-*t y> .Mm* iteetir phom 

ISP IK P RDM 

— Oi*r»rKDri PHDMS L liH In Out Cirtiktq — 

ROM'S 

HllQStO, CJiJTicttr ainnriliH 1Upr>|F C*h] 
Sttrjatip ij'n'i;nr Olrilrrilor ILO..H Ctif, 
-NMOE READ ONLY MEMORIES 

■■' C MK>Tl4rp laMtHl ASCI I Sri •' I ■ n w/Q niK 

idCMH*** IMNtnp M4tn SyT.nol 4 PlcLuni 

Me UWtap ISMHk) Aiphi. cenirol Cn*r. ft*n. 



-MICROPROCESSOR MANUALS - 

U**f Uunuil 
U»r Minuil 
ij n' Minuil 
- SPECIAL FUNCTION- 



COFiEMN 



Bu*i MDE OPEk Drrmr PMZ] 1 

Dull MOS Clock O'lier HUE] I 

NSlTFbrV-1 i/icpppv DIk CEPtptrrjIlir tt 

nsihlh cenununiuEien Cms n 

Mk rEfpractiior 'In, Iiti CLech I 

!■">; '-;:i.-. .ii:.-r Cdmp*tlkF*j Clech LI 

MlirroturitrrtXIif UrUn rW-Q]pn AaM 1 

/<■■■ :'■::■. led ::■..* 

MkrMKCiniriellrirf wtln fO-Di) I RAW ; 
L Dlrnct L,€D :.i.|y. M/N :i..r.-. !>■■ 

CDP4W4 K-BtH.'i-'AC CIJO?. D.'"r-*' l.'ioir 3kl ; 1 

TELEPHONE. 'X-EVGOARD CHIPS 

AV-<4He Cum flutlon Tiliohor* Dlilir H 

.'.v l ;:■■:■: ft*a*rntrry ::+!*■ ti 

."."■■■i-TWJ C'OS Cw. ifii-.lei 1 

AV-L-J)'* I'-ivooitJ Lpccqit itl k«vi] || 

HDflHrU Krivticilte en. E M4r [M k4ryi] ] 

T4C*n Kiyboirrd Eneeetr [H ;.-,■•.! : 

i^OJJ Kfybairtf EriEEHfer DM kn/i] 1 

UMUiam MLLh tuiien. PuIh Dkkir ] 

M ^^4 W - 1 ■M/m-Key 5*1 III Kn.«nC tnsadir I 




EECO Rocker DIP Switch - "Mfnl-DlpTu" 2400 Seilss 

THE MOST UNIQUE DIP SWITCH AVAILAHLEI 

UINI-CHP Ii clHierrK] Id rilmiil an rupr bf j«i nl Die i.wikr*n L-niqu* 1u!ur« inck>d« ccumg 

ffld OMUflrl Lu prnE.M iKicHnil! IcIulBfti And »H SHI-n-jMno p;eh,Lic| Oni-D<KC rrOUlLng im! 
P!tiini;ilvTriryl»f»f^r\-cwtiJrjrj|ren. 2-1 j,|||pjn Form T, A" jr-d 1-5 itniwi F«m C." 
Iffn t iltlt |7 nil 7 If) nlii-i ■ IT! ir rjln nlil ■immiJi rnm>i 
■mKk ftld tmnxt * TriJi ItH IIU. b*rlnm iHl 
P-vlMi F- 



!"> 



1E3-B 

A&CD 

cmiti 



- 10/ E.H 

■ 11/ T.tS 

- 10/ ES ": 

- IC/ LIS 

■ 1(1/ I.H 



!!■!■ 



i»tu 
m*5si 

HUsjTi it, phi 
laSsMrTll IB pin 

DltUHTIB ?B pin 



■■ c : - ib/ ..•::■ 

■ II ■ \n ■•■:■- -:: 

[.» - tB/H.ls 

1.» - IB/ll.U 

LU ■ 1PV1I.II 



-• - .. >^. 



GRAB BAG £& 
SPECIALS 



GDItOlPLctured Abare) 




S1O.00 MlnliTiUni Ordai — U.S. Fund* Only 
Callfomlft ResidantG Add 6% Salts Tax 
Postage — Add 5% plus $1.50 Insurance 
Send &4.&E. for Monthly Sale Hyeff 



Sp*'C Sheote — 2&c 
S&nd asc Postage lor your 
Ffl££ 1982 JAMECO CATALOG 
Pricos Subject to Change 



ameco 



ELECTRONICS 



1355 SHOREWAY HOAD, BELMONT, CA 94002 
PHONE ORDERS WELCOME — MT5) S92-809T 




BOOKS > 

Natlenal (Lemhenducief — Intmll - lutsl 
KC01 Nradaaal CMtW Dale Book K.« 

1G« ewjmI T4C. C&40CO. Jrfid A/D Convirti™ 
»0ta Hiflnnel rriiirfi.c« D.leSiMPi «,* 

1704 pagaik DP, DS4J» r DSHtt, DS-7S500, eie, 
MOM NiEionplUnierDitlDeeh M.« 

11374 pe-jMl LM. LF, ADC, OAC, LjH Seno 
30KH MiTjeeal Sede* 10 - fteerd level Cflmpuwr^ IZHbiqm] . . M.*S 
XDDS HBd«P*jlTTLL*fl:kDauB»k ttlB 

HO* P-J— I ?400 J LS ± L J H,S J inti OMOOM Sftw 

) Hdyi&rjueiaiMQOIJJepeiel - *>.*M!\*i 

t leti»llbelaBDDki1r374Epirge>^ H,« 

01 WW arlri CeMMnarM Peta Citi Urn , . ., , tvun 

Ful data l-hhIi try inTiVi produ-rti incl. rTremarv dnicH, 

rrrJeraefoe., peripnenla & LTKluil./rnJ. prodycM I132S F*C**I 
ZOHtD lnt.lP»riph*rllDeipflftMi.ndbe.»]r; *7JD 

FuH drill eheeli, eppl. ncrtM tot hid peripheral device 

CDn«apeeri& ( W pepiar 

I AC and DC Wall Transformers 

L ~flt* 11 (31 With Unlnnal Pluo and 

TVi^_^___^^ IV ealttry Snip 

I Y. ?■■■ ^H| Stlccllve vejIUgoi: G,g,12VOC. 

fpWffll ^H PrjianSy salcctlon (*i'i Ux-rwl 

rfl. -_ |= BBBIf una [rcirrl a dap'<jr Ld plug* — Blx- 

tj ■ '"eh l«n» from ■daplar to Ditterj 

^* ijaaaanaV anap. l wwrjOH:. 300mA. 

Part Ho, Inom OuIehiI Prke 

AC 2» IITVJIWHc 1*rVAC25(HrriA SJ»5 

AC 5O0 117VJfitJHt 13VAC505mA M.95 

AC1000 VI7W60HI I2VAC T amp Sf.-i', 

AC1T00 1L7V/COHI aVAC 1.7 amp SJ05 

DC SOD imv.tiCHf eVDC *»m A (bad. chiraert «« 

bema fabova] laovnoHt s.e.i^ocaxvnA msg 

DV&2O0- H7V/BDHZ aVDG SflOmA JJ25 

DCSOa 120VJMH- 9VDC 100mA U.« 

PC1200 liOWMHi iiy&caxhmA »w 

CONNECTORS 



DB2SP DSubminiauiro Plug ....... S2.95 

DB2GS D-SubminlMturp Sockt.r S3. 50 

D2041S-2 SciBwUtkHdwr.(2) D025S/P 2/$.99 

DB61226 Coy«r tor OB25P/S S1.7S 

22/44EE P.C. Brian [22/44 Pin I ...... $2.95 

(JGS&7U BNC Plug $1.79 

UG89/U BNC Jick $3.79 

UG175rU UHF Adipr*r ...........$ .49 

SOZ39 UHF Pcnil Recp. ......... $1.29 

PL26B UHF Adip»r $1,60 

PLIES UHFPIlb $1,60 

UG260/U BNC Plug S1.79 

U31094/U BNCBnlkhMd Rtcp 11,29 

TRS-80 
16K Conversion Kit 

Expand your 4K TRS-80 Systorn to 16K 
Kit enmos complelfl with; 
• B «>, M M5290 (U P □ 1 1 6I4 1 1 6) 1 6 K Dy n. Ft a m ( ' n s j 
« DocurnsnlalEnn tor convtrslon 

TRS-16K2 MSOn* 19.95 

TRS-1BK3 •20t)rn. 16.95 

TRS-1BK4 '250^ ,14.95 

KEYBOARDS 

'«*! aaaaVHaaaaHM 




Datansctlcs 74-Key Keyboard 



Uita EA CQ134 Chip (Elpctrgnlc *rny;! Sirs: IB'l'L f. S'A"W x 
1-3UB"H. WhHrr. buck, blua, grsy kay t.us. (No Dpi. SI.H1) — 

Part No, K8354 *29.95 t*a. 



Micro Switch 69-Key Keyboard 

UMfl AMI SWaUSOK Chip. Size; «3-3/B'"L x 5H"W x 1-WH Mnljil 
Ftfljiie. LiQhl i. Cork grey key Cept (No Dili Shcstl 

Pari NO. KB69SD12.2 S19.95 ea. 



Boschert Mutti-Voltago Power Supply 

5VQC, 12VDC nnJ 2SVDC 




F6ATUFIES: VpHegei,': SVDC ^ JSumErt.lzV&C O eimpi, 4 24VDC Q 
*imp*. fiag. Load: +SV o*i1 ± F % d +12 * HV oui ■ S'i iL--j k-0- , 
loicJj. OvaiNoll. 1 ehurcurr. pre lac lion. Its *>t 23DVAL7 Inpyi Wt, a lb*. 
SJ»: ADS" x 2.H" x t5.00" 
'Tptal everege ouipui ehell npi excaed 20D walls. 



slza fhtovldaa vanallllly For moucillng imo alectrgn;r; encEcnui-es. Each 
Supply h*4 B thretdtxa liiconora jpens nwl lypa] Tor nwuntlefl. 
Specll Icotioi* requirannenia tn be weed wJlh ATG enclooad. 

Part No. 200-3010 $69.95 each 

- MANY D7r1f ftS AVAILABLE - WKTt FOR IHFOHMATiOH - 




JE600 
Mexadecimal 
Encoder Kit 

FULL a- BIT 
LATCHED OUTPUT 
19-KEY KEYBOARD 



ThaJEfiOQ Ertcodar KaV&oard Kit prow Id as two separata 
ftexat.acirr.al dlglti p'OrJufacp from vaquaotial hev entrrai 
to allow direct program mine ^or 6-bit mlcraprdceiicir 
or fl'tilt mimDiv cUcuJff . Three additional havi arapro- 
vKicrl far useT operation* with One having a bistable 
cutout available. Tha puiouttara latched and mon I torad 
with Q LED readout*. Alto Inc I uded It a key entry urcbe. 
Featurai: FuH & bir, utched output for m Icropcocanor 
■jui. Threa unpr-del tna kayt with One being blrtabla 
oparailon. DaUounco circuit provLdad for all Itl kaya. 
S LED readouti to voriiy entries. Eatv intarfaclng with 
standard 18-pln IC conrtactcr. Only +SVOC required 
for oyL-ratlo -, Slie: 3M"H X 8tf"W * fi*"D 

JE&OO/DTE'HK n pictured Jii&va} .... $99.95 



$59.95 

K19 iSI-Koy Kayboard (Keyboard Only] , , . . S14..95 
DTE-HK {ease only -3to' r KxiiA t "WKj*i"D| S44.95, 
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J;irmHj';irm 

Equalizers Mixers LED Meters 



STEREO GRAPHIC EQUALIZERS 




EQUALIZERS PRICED FROM 

51 19 lo S690. 

LED METERS PRICES 
SIS. Id $219. 




L E D IV! ETER professional quality 

THAT YOU CAN 

BUILD YOURSELF. 




Special Mult i ■ Pu r pose Ml X Efl 



* Union MXER lur Dl'i— Smdi»-t— Bfuiculirt 

EOUM4IIR 





Call or write lor full product Information, specifications and pricing to; Aaron-Gavin, 
1?1 South Mc-riny Rtrsel, UnM F, Santa Ana CA 9?701. (714) 957-B710. 



MORE GAIN 

THAN A VARACTOR UHF TUNER 




We start with a Mechanical UHF 

Toner, add 2 coils and a diode, 

then peak it on our Spectrum 

Analyzer for maximum gain. 



Frequency Range 470-899 MHz channels 14-63 

Output Channel 3. Available on request: 

Ch 2 or 4. 



DESCRIPTION PRICE 

Modified High Gain 

UHFTuner $15,00 

pre-Dnl led cir cuil 

board, screen printed 

layoul.stidrmaston 

"on Srde, needs only 

one jumper $17.00 

Complete parts kiE 

Includes: Ml resistors 

[30). PCS 

Potentiometers (1 -5K< 

3-iOK). Power 

Transformer ( 1 A. 24V) . 

Panel Motinl 

Potentiometer (10K). 

Integrated Circuits (7), 

Diodes (4). Voltage 

Regulator. Heat Sink. 

Electrolytic Capaolors 

(6), Disc Capacitors 

(35), Variable 

CapacJiors(4), Coil Kit 

wilrt#26wire(4),lC 

Sockets (4-8 pm. 3-14 

pin). Speaker (4". 3 

oz). Standoffs. 

Hookup Wire. All misc. 

Hardware andlhe 

most complete and 

comprehensive 1 7 

page instrudion 

manual we have seen 

AIM tarns individually 

packaged . $30.00 



When ordering 3 

abovcitcms $110.00 

Order 3 Bach of the 

3 items . , $ 95.00 sot 

Order 1 *actt of the 

3tt«m» $ B5.00/»et 

ACCESSORIES, AMPLIFIERS 

A02 New 2 stage 
29 db gam 

ampEiher Kn $1 3.00 

Assembled $2 5.00 

AQ3 Mew 14 db Gain 

single stage 

amp k- sic. go 

Assembled $1 5 . so 
A04 75-300 onm matching 

iransformer $ 1.15 

F-59 Coaxial connectors . % 0.35 



Mailorder only- 
S*nd check or mon*y order to: 

Q1LCO INTERNATIONAL, INC. 
ftO.Bo>cBS17, 

Coral Gabies, FL 33124 
Tel. (305) 623-5691 For COD orders 

Minimum order $25,00, 

Add 10% shipping and handling, 

H Gflda: orders wl 1 1 not be accepted. 

For orders over $50, Add 5%. 
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CaLIFOiM* COMPUTER SKTEIS 



II SO 
2012 32 K STATIC RAM A S T. 

200NSEC 1629.00 

2111 16K5TATICRAMAST. 

200NSEC S329.0U 

Z065 64K DYNAMIC RAM A S T $548.95 

22B0 S-100 MAIN FRAM A J T $379.95 

2422 FLOPPY CISC WITH CP/M 22™ $329.95 

2102 6502 PROCESSOR A 4 T S282 95 

2110* ZBO CPU AST $243.95 

2710I4SERIAL1/OAST . $29195 

2711* 2 SERIAL 2 PARALLEL AST $305.95 

2720*4 PARALLEL AST . S214 95 

PHOTO 10*10$ WW S3995 

APPLE PRODUCTS 

7114A12K ROMffROM S68.50 

7424* CALENDAR/CLOCK S10S.95 

74401 PROGRAMMABLE TIMER S9S 50 

7470* A TOO CONVERTER $105 95 

7410* GPIB {IE 458) INTERFACE $285 95 

7710* ASYNC SERIAL $125 95 

7712* SYNC SERIAL S15395 

7720* PARALLEL STANDARD S96.9S 

7TI0IPARALLELCENTR0NICS $9895 

71111 ARITHMETIC PROCESSOR W/D1SC $342 95 

711 IC ARITHMETIC PROCESSOR W'ROM $342 95 

75D0A WW HOAiU: $2295 

7SID* SOLDERTAIL BOARD S2395 

UfTMIE 

2610 CFVM'-MACRO ASSEMBLER ON DISK $76 95 
2020 CPW SYMBOLIC INSTRUCTION DEBUGGER $64 25 

2(10 CP/M'-TEXT FORMATER S64 25 

2(40 CP/M" BACKGROUND PRINT UTILITY $4295 



OTHER CCS PRODUCTS ARE AVAILABLE, 
CALL FOR PRICE- 



SSJtl 



MICROCOMPUTER PRODUCTS 



StOO PRODUCTS 
[11*8050 PROCESSOR PGBD 
KIT $155.95. AST 

EI-2 230 PROCESSOR BOARD 
KIT ...... S19B.95. AST 



VIIC64 
KIT 



16 VIDEO. PCBD. 
Si 53 .95, 



AST 



S3 2.35 

.$215.95 



$269.95 

S32.95 
$199.95 

$32 95 
S234 95 



112 54 x 16 VIDEO. PCBD 

KIT $175.95, AST 

iB3 80 CHARACTER VIDEO 4MHZ. 
KIT $345 95, AST 

UPGRADE RAMS FOR VB-3- 

104 2 PARALLEL 2 SERIAL PCBD 
KIT SI 55 95. AST 

PI-1 2708, 2716 PROGRAMMER 8OAR0 
KIT S13S.95, AST 

Hi-Id 16K STATIC RAM 
KIT . S299.95. AST 

APPLE PRODUCTS 
M88 IEEE 468 INTERFACE $39995 

»UJ SERIAL/PARALLEL INTERFACE 
KIT $125 95. AST $15535 

ISIO SERIAL I/O 
KIT $87 95. AST $97 95 

*PI0 PARALLEL 10 VWO CABLES 

KIT $67.95 AST $67.95 

OTHER SSM PRODUCTS ARE AVAILABLE 
CALL FOR PRICES. 



$425 95 

S4200 

. $32.95 
$194 95 

S18595 

S33995 



M 




MONDAY-FRIDAY 8 00 TO *2 00. 
THURSDAYS. 8 00 TO B» P M 



(415) 723-9121 

P.O. BOX 955 * EL GRANADA, CA94018 

PLEASE SEND FOR IC, XJSTQR AND COMPUTER PARTS US! 



APRIL SPECIAL SALE 
ON PREPAID ORDERS 

ICHAHGE CMOS. C DO OH PO'S NOT AV*IL>QLEJ 

MEM-4 INTRODUCTORY SALE. 

65K STATIC RAM/RON. OSES USES IMS 4016/TMM 

2016 RAM QRZ7I6 EPRQMS EXTENDED ADOHESSING. 

AVAILABLE END Of APRIL. 

PCBD .... 535.95. KIT LESS MEMORY .... 5B9.95 

AST LESS WEMDRT 1 1211.96 



74 LS." SERIES PRIME PAflTS 



isoo 

LS02 
LSO* 
LS05 
LSOS 
LS1Q 
LS13 
LSI 4 
LS2G 
LS26 
LS27 
LS30 
L532 
LS37 
LS3S 
LS42 
LS74 
LS75 

ises 

1SS5 
L590 
LS92 
LS93 
LSI 22 
LSI 23 
LSI 25 
LS126 



£A 5 FOR 

25 1 23 

25 1 23 

.25 1 23 

25 1.23 

,35 \ 66 

25 l 3 J 

.45 2.14 

.99 4 50 

.25 1.23 

.35 1,65 

35 1 65 

.25 123 

,35 1.56 

.55 2.50 

,35 1,56 

55 2 SO 

.45 2,14 

.50 2.38 

1 15 5 46 

.40 1.90 

60 2.65 

.60 2.65 

.50 2,85 

.45 2.H 

95 4,50 

.90 4 25 

75 356 



LS132 
LSI 36 
LSI 38 
LSI 39 
LS145 
LS147 
LSI 48 
LS151 
LS153 
LSI 55 
LSI 56 
LSI 57 
L&15S 
LS1SQ 
LSI 81 
LSI 62 
LSI 63 
LSI 64 
LS166 
LS173 
LSI 74 
LS17S 
L5190 
LS191 
LSI 92 
LS193 
LSI 96 



EA 5 FOR 

.75 3,56 

50 238 

75 3 56 

,75 3-56 

1.20 5,70 

2.49 - 

V35 - 

.75 3, 56 

.75 3,56 

.90 4.23 

.90 4.23 

75 356 

.75 3,56 

.90 4,26 

,95 4. 51 

95 4,5t 

95 4.51 

.95 4.51 

T 75 e-3 1 

SO 360 

.95 4.51 

.95 4,51 

(.00 4.75 

(.00 4 75 

.85 4,04 

.95 4 51 

.85 4 04 



LSI 97 
LS221 
LS240 

LS243 
LS244 
LS245 
LS251 
LS257 
L52S8 
LS260 
LS266 
LS279 
LS290 
LS2G3 
LS295 
LS367 
LS:3£S 
LS373 
LS374 
LS377 
LS378 
LS620 
LS526 
L5£29 
LS6S2 
LS6B3 

LS&aa 



£A 5 FOH 

.85 404 

MS 5.46 

l 80 5 56 

1 .76 8.3t 

1 75 8^1 

2.T5 ■ 

1,00 4,75 

35 404 

,B5 4 0-4 

65 ■ 

46 2.19 

50 236 

BO, 3 BO 

60 3.80 

1 05 4.99 

70 3 33 

70 3 33 

( 85 fl.79 

1 60 6 55 

l 45 6 39 

1 (3 5.61 

2.25 - 

225 - 

1 44 

320 ■ 
2.30 - 
2.40 - 



QUANTITY OF 5 FOR MUST Bt7 OF THE SAME DEVICE. THEY 
WAV NOT BE MIXED. AN ADDITIONAL 5*n OFF PURCHASES 
OVER *5Q Oh( LS PARTS ON PREPAID ORDERS SV CHECK OR 
MONEY ORDER ONLY 



VISA a MASTERCHARGE Serxl jccounl mnCfi r.^itani,. numtie* typrdlon rUte 
afy3iiTnyf>jF«de' AticiiDk poiUije aim \x atflco 0iceri*firrnri«c*G'mwrriO'flcf*Ji 
be it n- [Krsc pitf ,ti u s || you an net i tto^m t LjiU-'H'if sif 3 sr l x 'J- w ■: jinm \ 
EJlSt* « pcslal rrcre Y oriMx OthenA.sE IMtC *■'■ Lw J I *g *« k iftf K< < '-KM 10 

dei! cjiii inm*nn«W6'' rai juvk i/ D4c j. 3& et, rjujijnm wt f itvuft icccpl 
rtiiirr-f-a iCl WH have t«n uIOth Iq Price* SuC|Kl lo Chanqe *-!r*ii nance SZD 
Mlwati ttitt It n HJTBC (Ihii in vit'i Wn tiN I ZO ID 
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SURPLUS ELECTRONICS CORP. „, 

\MLJr\l CCA I C/DCTAII * 



WHOLESALE/RETAIL 
EQUIPMENT/COMPONENTS/WIRE & CABLE/ACCESSORIES 
7294 N.W. 54th Street We accept MasterCard and v.sa Phone: (305) 887-8228 
Miami. Florida 33166 TWX: 810-848-6085 




"TANK BATTLE" TV GAME 

In just a shiorl time and with a few minor parts, the most 
novice nobbiest can complete this exciting Tank Baltic 
game. Create a tun-tilled evening lor the wnata family. 
Two Independent tanks rumble thru land mine fields, 
shout shells and fragment when hit. Four distinct engine 
sounds are produced for the different speeds. Sounds of 
gunfire, shell bursts and lank explosions are realistic. 
Automatic on-screen scoring. Supplied with schematic 
drawing. 

sold as is $9.95 ea. 




C.B. SPECIAL 

CONVERT THESE T0 10 METER FM 
New HY-GAIN printed circuit board assembly with PLL02A 
chip and 3 crystals. (Squelch pot, volume control and 
channel switch not included.) Boards sold as is. I he way we 

bought them from the manufacturer. Board dimensions 
6-x SVi" 

1-9 $7.50 -c bo $6.00 

10-49 $6.50 ; go-up $5.50 



COPPER 
CLAD BOARD 

(Double Side) 

Size 9.25x10.75 
Thickness .062 

$2.00 ea. 



ERIE TRIMMER CAP 



513-002 

.196- Dia. .080- High 

3.5-J0pl 



$.75 



ea. 



SMALL ENOUGH TO FIT 
IN YOUR WATCH 



AMP METERS 



$2.50 1 



2Vi" square, no shunt required. 
Easy- to-read dial. 
Movements: 0-6. 0-10, 0-17 




COAX CONNECTORS 

UG-273/U BNC-F/ JH F-M $2.50 

UG-255/U B N C-M/UH F- F S3 . 00 

UG-146A/UN-MAIHF-F 54.50 

U6-B3B/U N-F/UHF-M $4.50 

UG-1 75 RG-58 Adapt $ .20 

US-1 76 FiG-59 Adapt $ .20 

UG-1 094 BNC-F/Panel $1.00 

S0239 50C 

PL259 60c 

COAXIAL CABLE 

500HM-HG174 

$4.95/100 $3.00/50' 



9 VOLT NiCd 

RECHARGEABLE 

BATTERY 



NEW. Replaces 
thepopular9V 
Transistor Battery. 



$4.75 < 




MAHOGANY 
PROJECT BOX 



$1.50 




4W'wx7WlxWto1Wh 

Has a lip for recessed face 
plate and a fell bottom 



SCREW DRIVER KIT 



Handle stores four blades 
2 single slot 5/32" & 3/32" 
1 phillips 1 scratch awl 
6" long with one Made 
inserted $1.00 ea. 



SUPER SMALL 
PHOTO FLASH 

170 MFD 330 VOLT 

1 1 /<"x W 
2 far $1. SO 
10 for $7.00 




750 MFD 330V 
PHOTO FLASH 

2" HIGHxIW' DIA. S 

$1.25 each - 

10 for $11.00 L 



TEXAS INSTRUMENT 
KEYBOARD 

$1.95 ea 

b $8.00 

Has 3 slide switches, 26 different 
keys, key pad removable by 4 screws 




MODEM CABLE 
ASSEMBLIES 

$5.50 ea 



Conn 

& 22AWG 

Hood #Cond 

25 P 
25 S 




14 
10 



Length 
15' 
17' 



7' POWER CORD 

HEWLETT RACKARO TYPE 

Molded 3 Prang 

.Plug with molded 

receptacle 

BekJen16AWG 



$3.00 



es 



MUFFIN FANS 




MFGByRotranlnc. 

3 Blades 4%" Square 
USED 

1 10 VAC $5.95 ea. 

NEW 
110VACModelMU2A1 

$12.00 ea 



DIP SWITCH 




5 POSITION $1.00 ea 

8 POSITION $1.50 ea. 

10 POSITION $2.00 ea 

12P0SITI0N 52.50 ea 




WHISTLE 

ACTIVATED 

SWITCH 

$2.50 

Your whistle from a distance at 30' max. is 
picked up by an FET condenser mic. which 
turns on the switch. (Sensitivity can be 
adjusted .) Match your whistle again and 
turns off. 
Schematic Diagram Supplied 



POWER 

TRANSFORMER 

$14.95 ea 

Primary- 115 vac 
Secondary - 32 y with 
24 v tap at 15 amps 
Dim.4W'hX3%"wX4"deep 




SOLID BEL BATTERY 

6 vo!t@ 8 a.ti. wilh Charger 



$14.95 



Elpower EP 680 may he charged con- 
stant voltage or constant current. Bat- 
tery is self-contained and requires no 
maintenance. Connections made with 
quick connect iugs. All plastic case size 
5 ■ .- 1- :< :•'■■- ■/: ■•: -'.'.'I. weight ■'. lbs 



TELEPHONE &TTY 
INTERFACE MODEM 

Mf G by Anderson Jacob&on 
□M Modem Model CC 23Q ::■ III A 36 

Te !c ph ,'n e Coupler 




$69.95 



flaied 3QQ Baud, hair or lull duplex QAA i-evci 
■diufitable ta -3, -4lo -6. -7lo -10.TTV 
and DM tjuiputs tirpugtiE out to 1-5 pin Molex 
connectors FSK cscil&tor sends 1Q7Q 'til space 
and 127Q Kz mar* Receives 2025 Hz space and 
2225 Hz mark Telephone coupler has 4-f| cord 
and plug Size a V W % 15 L * 3" Dp. designed Ed 
be TEGgSSed in desk nr panel tleclromcs in case. 
QftWxlZx&rV' Dp with B-lt. 3-wire U-oround 
cord and plug DperaEes on M5 vac, 50/60 Hz, h 
Amp Supplied with connection sfteet Removec 
from equipment, excellent condition guaran- 
teed 



DB CONNECTORS 

25 P 2.50 

n s 3.50 

COVER FOR DB2 SP/S (PLASTIC) 1.25 



C & K SWITCHES 




J-60 
Part# 
J-60 7101 



SPOT 



L-3 7108 SPOT 

(momentary) 

J-3 7201 DPDT [special 
large rocker) 

$1.00ea 6/$5.00 



COMPUTER GRADE ELECTROLYTICS 



VALUE/MFD VOLTS 

63,000 @ 15V 

10,000 @ 20V 

2,700 @ 25V 

2,900 @ 25V 

100,000 @ 30V 

39,000 @ 30V 

34,000 @ 30V 

450 @ 75V 

500 @ 100V 

50 @ 450V 



DIAM./LGTH. 

3" x 5W 
1V2"x5%" 
1W'x2W' 
1V4"x2" 
x 5Vj" 
x 5%" 
x5Vs" 
1'Wx2W" 
1W"x3W 
114" x 2" 



3' 

1" 
3" 



PRICE 

S4.00ea 
$3.00 ea. 

$2.00 ea 
S2.00ea 
SO.OOea 
$4.00 ea. 
$3.00 ea 
$2.00 ea 
$2.00 ea 
$2.00 ea 



AXIAL LEAD 

ELECTROLYTIC 

CAPACITORS 



ZuFta 
10uF@ 

20uF@ 

5uuF(§ 

2.2 UF@ 

3 3uF@ 

1uF 

2uF 

25uF@ 

3uF@ 

5uF@ 

1DuF@> 

350 uF @ 



15V 12/51-00 
15V 12/51 .00 
15V 12/51.00 
15V 12/51.00 
25V 12/51.00 
25V12/S1.D0 
35V12/S1.00 
150V 12/51.00 
25V 15/52.00 
50V 15/52.00 
50V 15/52.00 
50V 15/52.00 
25V 10/52.00 



SUB-MINI 10K POT 




5/S1-00 




2 4- Volt 
POWER SUPPLY 

5.4 AMPS 

MFGby 
ACDC Electronics Inc. 
Model OEM 24N5.4-1 



10" I x 5-lix5"* 



Input 105-125 vac 50/60 Hz. Has *» n(l 
valt 3d) and O.L. ad{. Output ♦'KI.UU 

terminals contain ■ our. ■ set 

- sen, - oul r ac neut, ac line and GND. 13 LBS. 



SAME AS ABOVE EXCEPT 
24 VOLT 7 AMR $65.00 



REMOTE 40 CH. C.B. SPECIAL 

NEWHYGAIN16M0DEL2716 
HANDSET HAS DIGITAL CLOCK. 

RUSTIC CASE FOR REMOTE.^- _, 
NOT I NC LUD ED. SOL D A S I S $29 . 95 



EDGE CONNECTORS 



Double Row /Wire Wrap .100 
22 pins $3.49 10/530.00 

30 pins 53.96 1 0/532.00 
50 pins 55.43 10/545.00 

Double Row /Solder Eyelet .156 

6 pins 51.10 10/J 9.00 

15 pins 51-651 0/51 2.50 

22 pins $2.08 1 0/517.00 

43 pins 53.66 10/530.0 



SPEAKER 




$2.00 



POWER SUPPLY 

S3. 95 ss. 

+ 12 udc .1 amps 
+ 5 ttlc ,4 amps 




E. F. JOHNSON 
"S" METER 




Edge Meter 250 UA, 
tits in Wx1W hole. 

Black background. 

Scale 1-20 Top, 

0-5 Bottom. 

$1.25ea5/$5.0Q 



TRIMMER CAP 



1.5-20pF &*— 
(ARCO PC-402) 50$ ea. 



DIP SOLDER 
IC SOCKETS 

14 pin S.14 
16 pin .16 

15 pin .18 
20 pin .20 
24 pin .24 
40 pin .40 



IC SOCKETS 

GOLD-PLATED 

WIRE WRAP 



14 pin 4flC !.:■! 

16 pin 45C E a 



m 



> 

3 
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TERMS: All material guaranteed unless otherwise stated. If you are not satisfied wrth our product, it may be returned within 10 days for a refund (Jess shipping!. Please 
add S4.00 tor shipping and handling on all orders. COD'S accepted for orders totaling S50 or more. All orders shipped UPS unless otherwise specified. Florida residents 
please add 4% sates tax. Minimum order $15.00. Foreign orders- US funds only, add 20% for shipping and handling. 
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BUY of the YEAR!!! 

Parallel, TTL Input WORD PROCESSOR 
I/O "Selectric" TYPEWRITER/ PRINTER 

The manufacturer put em into storage to 
cleprectate em.. Now they're FINALLY 
AVAILABLE " Removed from workin g 
systems , these fantastic machines have 
built-in driver and decoder circuitry and 
take TTL level. &-bit character, plus 4~bit 
function mput signals... Easily driven by 
mosl anv micro . Use as a typewriter (wtth 
minor repeat' circuitry) or as a KSR t.'O 
printer or both- Requires f T5, GQHz tor type- 
writer motor. 5 VDC lot TTL and 24 VDC for solenoids. "Tabie top" style case. Each 
' Select 'ftc "' J <0 m ac h i n e is complo te a n d ' i n operational condition ' \ ncl udes sc hemati cs . 
dala. case, platan and nbbon (Type elemeni not included). 

New Type Element ^LOOm. I/O Seleclnc ...;,.. '399.00m, 

Arid J2D tut Pickpgirnjj ind Handling ■ Pay Shipping on DelHrtry 

WORD PROCESSOR CPU ASSEMBLY 

Linked lo andused wilh Ihe above machine, t h ■■ & unit 
completes a system which originally sold tor over 
53000 OO 1 each! features include standard casselle 
deck, auto cenienng, auto repeat, auto underline, 
suppressed notations, record 'playback, auto 
merge, editing, margin adjusting and much, much 
more. Parts include lape or "mag" card deck, 
cabinet, fans power supply, mother board 
connectors, cables. LEDS ana more. Worth much 
more lhan our price for Ihe parls alone Includes 
schematics and data, Tested and functional 

Only *1 99.00». 

Add S2Q tor Pkg. and Handling • Pay Shipping on Oeliwry 

Additional Cassette or 'Mag' Card Ass'bly 

Add-on package includes everything you need lo 
add on the second deck. Easy to retrofit. 
Only M 99.00*a. 

Wo Ollvt Nb* *nd Uj*d FLOPPY 
DRIVES, DISK ORIVES, PftlNTEHS, 

S MORE it BARGAIN PHICESI'I 
A>h Tor Mir L#lei1 Flycj Liitliig NOW' 




Computers, 
peripherals, 
Unlimited! m 



WAREHOUSE 

" ..irnii Man 01830 

MAIL ORDER: 

01 30.4 Newtnn N hi Q3flSfl 

TELEPHONE ORDERS 

617/372-8637 
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This Publication 

is available in Microform. 




University Microfilms International 



Please send additional information 

for 

Name 



■r.j.liii'l f'Uhli. j.:,'M ■ 



Institution- 
Streel 



City_ 
State. 



. Zip_ 



300 Notlh Z«eb Road. Depl PR.. Ann Arbor, Mi. 48106 
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TERMINALS 
I VIEWPOINT 

\*579JW 



SOROC 



G> 



IQ 
120 



«CTOflV A 
WAfVWtTV 

0*H tttWK 
QflCflTHtf 



H89.80 



DISKETTE 
«SALE» 

Wabash: 

S24.9D 

8inch— •» 

SS /SO: More Avail. 
QTY. PRICE AVA1 



SPECIALS 

ZENITH ZVM 121 
Hh Mm in Green " 

liRl J 

IS Hi Af"" 

- * 118.50 
8255 -*5- 95 
S748-B — »3LO0 
3341PC— *2.00 
MMSOSO^- 35« 
MC6300 — *7.75 
MC6802 - *1495 
MC6S50 — *4.50 
MC6821 — M.95 



82 

i.e. 

MASTER 

$59.95 

CARDS 

tucnosoFT 

mo, 

L6KRAM 

felDC* 

VIDCOTERM 



REAL-TIME CLOCK 
CALENDAR (MSM5832) 

Mono M«l jI Gift CMOS I C 



'Bxrt QuhmIMkJ 

■IBiC Addr«H I«"T*J 

■A%HoHStl« * *'»Wl 

*mt« SJfnri XTAL 

'32THKIU i,1 j I Cvrlnri * 
'5* Pow Svp 
tow *ow*r Oiihfhl t k*i 



2.85 




GLOBAL' 
LPK-1: 

Logic Probe 
Kft- compete 
nothing extra 
to buy. Min. 
put $4 width 
3Q0nset 

»ia95 



II 'mit ii tiLirlitiKi 1 ' 

THEMPD117 

turns snordinafy 
outlet into a cont- 
rolled power source 

'7&50 



0UV-T8/2 ^logical dev. 

«E PBOM- Erase r" 
■Erase up to 15 EPROM'S 
in30min. $ %99% 



COMPUTERS 

ATARI" 800™ 
COMPUTER SYSTEM 

400W/16K * 350 00 
8Q0W16K *699.O0 
_ *800 Computer W/48K 
1\ .«S $825.00 




*«$ 



ATARI PERIPHERALS: 



PriMer"825"- 650» 
Disk Dr-810- 4859° 
Racord^lO - 82PO 
Mdtolpcl ^ 1695 ■ 
Joystick (pr.r 
32k RAM- 17S95 
Basic Cart- 49» 



Astwoids ^ 
Misste Corn^ 32.50 
Sup Brk.Out 
Assem Edit- 49PO 
Star Raiders- *5°0 
Basketball- 2K» 
Chess -32«> 



* MONITORS* 

zenithQ] 

12in 15MHz 



J-C5- 
12in.18MHi 

amdekIU 

12in.12MHi. 
13in Co tor I — , 

Bfl 



1 Green Phos 4 
Hi-R«. — *HS.M * 



2 Green Phos #.,„.., 
Hi-Res. — ^*1«950 * 
Non glare 

3e.Lo-R. 5 .-»3TOjQ-{t 




COMPONENTS 74 S00 



SNWOOh 
SH7AC2H 
5H74C4M 

SN741QH 
SHMUN 
SH7413H 

SNM!iH 

S14T414H 

SN7417N 

SH7*.tbH 

■S NT 4.1 ON 
SH/J.'^N 
SH7430H 
5H.'*4L-H 
SH7«4?N 
SN7443N 
SK74<W 
SH74MN 
SN74S4N 
SH7«r4H 
SN747SH 



74LS00 



5M74B2H 
SM74 42N 

5N74U>i 

SN?4»«H 

SH74122N 
SH741WH 
SN74141H 

5N741-&1N 
SN741SW 
$N74I54H 
SN74^S»i 
SN74157N 
5H74t6DH 
SNr4]«i74 
r.M7*lHh 
:•.•■,'.■*■■!.*■. 
SM74146N 
SH74174N 
SM7417$H 
Shi .'41 boh 
SN741B1 N 
SW74 3MH 



74LSQQ 
74LSC2 
74L503 
74LS04 
ml!-::-', 
74LSOa 
Mt,SC« 
74L.S10 
74LS14 
74LSS0 
74L5J31 
74 1..S30 
74LS27 
74LSa* 
74LSSO 
741S3Z 
74LS» 
74LS42 
ML 54* 
7*LS74 
74LS75 
74LS.9* 
7HLS90 
74 LSI! 3 
MLS9S 
MLS107 

j4. Sll.a 

74LS122 
74L5123 

nh ■;!?■ 

74 LSI 24 

74L$l3e 
74LSi3fi 

74 LSI Si 
74L.S1S3 
74LS1S7 



74LSi5fl 
74LSH1 
74LS1U 
74LSHU 
74LSt&4 
74 LS IBS 
74LS14A 
7415170 
74LS174 
»LS17S 
74LSl« 
74 L$ 19 1 
MLS1H 
74LS197 
74LSZ21 
MLS240 
74 LS241 
■■4ISJ43 

74 LS244 
7* LS24-5 
.■■4,:,:-.! 
MLS2&Jt 
J4LS257 
M.L.S759 
74L5H0 
MIS273 

.'4 L577V 

741.SMQ 
74 lS?4? 

."4 .'S :«:■:■ 

74i.SW7 
74LSJ73 

74 L 5-174 
74 LS377 

74LS4M 
74LSeTO 



74SOD 

m*» 

HSQH 
74S04 
74SOfi 
74510 
74S15 
74S20 
MSH 

74S30 

74S37 
MSM 
745,51 
M-S64 
74S74 
74SW 
74SH2 
745^32 



39 745138 

45 745140 

» 74Sl» 

X 745174 

39 msm 

39 74S162 

45 74^199 

SS 74S201 

55 .'45240 

7S MS244 

S5 74S251 

&5 74S?fw 

49 74S2HI 

55 745399 

fi5 74&4TO 

OS 74S471 

1 9$ 74S473 

1 4 a 74S474 

E PROMS 



4 25 

5 75 
2 75 
2 95 

2 75 
7 96 
29$ 
575 

3 25 
950 

g so 

9» 



ZTDfl 3.25M Bfer 2 »&•» 

27W fiJOtw B tor SJX>*m 

2732 Q.BSh 4i.>ni.XJ*4 

«fe 200ns. S 

*1.B5eaJ $«4P° 

21**L 3COMS USd-tler 1.90m 
200*4 2-45*i 4fer Z.OOH 

2111 450HS 2.UM10IH 2jOOh 

Miae. cflnril 

I1C3A .75 

UPOT45 1Ufi 

lkWyd*h «... 



803JJ 2JW 

NESU .27 

AYS'1013A 4.2S 



BT2e 130 

BT2S 1.30 

S012 L9S 

B2>8 1.96 



1.40 

1.50 
t.36 



I.C. 
SOCKETS 



7312 Sfi 

UC1330AV 1.80 
MC13S0P 1.15 
MC13SV 1.90 

LM3B0 : 10 



wa.To 

W5 70 
Wrt2.?0 
10V13.7O 

tom.jo 

1CVl7.7q 



■I 

KV1.20 

KW1.M 
Wf1,*C 

wyiao 

HV2JO 
KV2.7Q 
iar2.7Q 

lOC3,-00- 
ILV3.B0 



Bare Bona. APPLE 

w/o Keyboard 
W/O Pwr. Supply 



|^45Q 



enji 

'2 60 796 

Z BOA CTC 10 .50 

2 SOACPU «M 

Z SO 002 WJ-84* 129.00 

qA 13,90 
2901A 7.S0 

Mceeoo 950 
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100 MHz Scope $1595.00 
50 MHz Scope $1250.00 

. . . and we're not Joking! 
HITACHI 





No one can match the features or performance at our 
MARKET-SHATTERING PRICES! 

Buy with confidence from the nation's largest Hitachi distributor. 
RDHITV1050 100 MHz, List $2375.00 RDH1TV352 35 MHz, List $1150.00 



Sale $1595.00 

RDHITV550B 50 MHz, List $1745.00 

Sale $1250.00 



6" square CRT with interna! 

graticule (illuminated scats) 

High sensitivity; 1mV/div. 

(10 MHz) V5S0B 

High sensitivity; .Smv/div. 

(10 MHz) V10S0 

Automatic focus eliminates lag 

Trace rotation lor easily adjusting 

bnghtline inclination caused by 

terra st iat magnetism 

Third Channel Display (Trigger 

View) V550B 

Fourth Channel Display (Trigger 

View) V1050 



X-Y Operation Convenient tor 
observation o> two types of waves 

» Delayed sweep permits 1,000 x 
magnification 

' Variable Hold-oft circuitry 
facilitates pulse measurement 

t Single Sweep capability 

t 10 x sweep magnification facili- 
tates precision measurement 

* Delayed sweep jitter held 
below 1/20,000 

* 2 probes and cover included 
■ 2 year warranty 



Until now. if you wanted a 50MHz or 100MHz dual trace oscilloscope of un- 
compromising quality, there was only one choice. Now there is a second. ..out- 
standing new delay sweep with an established name — the Hitachi V550 B and 
the V1050. 

The HITACHI V550S 150MHz) and V105Q (100MHz) offer all the 
capabilities you might demand from a lab grade oscilloscope. Cap- 
abilities such as a max sweep rate of 2ns/div (V1050) 5ns/div V550B). 
Also features you may net expect, lite sensitivity of 1 mv/div (V550B) 
.5mv/div (V1050) '*> 10MHz, automatic focus correction, and a built-in 
TV sync separator circuit. 

The cost' Remarkably reasonable, expecially when you 
compare il to I he other leading 50MHz or PflfQfffTV 
100 MHz Dual Irace oscilloscopes. It's a price 



Sale $795.00 

RDHITV202 20 MHz, List $850.00 

Sale $595.00 



• 6" Square CRT with internal 
graticule (illuminated scale) 

• High-accuracy voltage axis and 
time axis set at ±3% (certified at 
10 to 34 C) 

• High-sensitivity tmV/div. 

• Low drift 

• 2 Year Warranty 



• Dynamic range 8 div. 

• TV sync-separator circuit 

■ Built-in signal delay line fV-352) 

• X-Y operation 

• Sweep-time magnifier (10 limes) 

• Trace rotation system 

• Fine-adjusting, click-positioning 
function 

• 2 probes included 




HITACHI Oscilloscopes are innovative oscilloscopes designed and manu- 
factured by Hitachi Denshi Ltd. The wide experience gained by HITACHI 
electronic specialists in producing oscilloscopes has resulted in this line of 
modern oscilloscopes featuring wider band width, more compact design and 
light weight Through adopting circuitry with linear IC's and logic IC's 
plus modern manufacturing techniques, including automatic com- 
ponent-insertion machines. These oscilloscopes offer increased stabil- 
ity, improved reliability, excellent performance and enhanced operating 
ease. 

The panel layout is designed to create maximum operating ease by 

considering measuring processes and operation frequency. The layout 

p^gy^T*MrtHW?JB § is divided into three blocks according to 



breakthrough made possible by using up-to- 9161 Deenng Ave„, ChatSWOrth, CA 91311 
dale production techniques and a design „ 

backed up by over 20 years of *** ORDER TOLL FREE (800) 423-5922 ■ 

oscilloscope experience WW CA, AK, HI CALL (213) 709-5464 



respective functions identified by dif- 
ferent colors. This convenience-orient- 
ed design for users improves daily 
controllability and drastically reduces 
operating errors. 

IIKMMJ.S VI', A MC liAf. Mn:i.k Minn-y llrrki US FunrJsOllly CA residents add 6% Sales Tax INCLUDE SIS. 00 FOB EACH DSCIUOSCOPr loi U ; 'S ^urrace Shippmgand Handling Jus1 in case, include yoirffjhofw number Prices 
■,..■ ...ii,ji.i|s*iiimii iiriiir,.: Wi: mil iii,„iiiu^i in maiiilainlheseoftceslhrougti March, 1982 Fwcdmplelesc*cificalionisecour60cagecalalC3inltieNovem^ Sale Merc a relet 

"" :l,: "" '"""•■ ' ' CIRCLE HO ON FREE INFORMATION C ARP 

HITACHI — THE MEASURE OF QUALITY 



(602} 266-9758 (602) 266-9758 
L^J £T SURPLUS ^J* l*J 

Whotesafa ■ Retail - Surplus 

Electronic Parts 

6835 W. 16th Street* Phoenix, AZ 8501 6 

DIGITAL TIMER/CLOCK 

• 24 Hour preset lime io turn on ot oil 

• 12 Hour green 0.5"' display for htnie 

• operated on ]2~ 16V AC " 
Thf whole iimei is sell 
contained In a compact 
plastic case {as seen in 
pholol DtfstgnedJor VTR 
with push button switch 
for easy setting Limited 
quantity available 

NOW ONLY $12.94 



For Commercial Free TV Box Builders 

MCI 358.. 52.50 LM 7815 $1.20 

MC 1350 S2.00 NE5S5 $2.00 

MC 1330 S3.00 Connectors Set . . . si. 00 

LM 1458 $1.00 I.C. Socket Set. . . . $2.00 

LM380 SZOO Matching Transform erS 1.40 

Sanyo UHF Tuner $35.00 

REGULATOR BOARD 





$3.75 



Contains: (1 ) 7824CK (1) 7S1 2CK (1 ) 320K5 
(DMJ3771 (DMC1436G 
[1 ) NE555 & (4) TO-5 HEAT SINKS 



12 V. GE NIC AD 
Battery Pack 

3" x2"x IV," 

$3.75 



Contains 10 "AA" Cells 



PLASTIC PROJECT CASE 





.95 



Fly2"xR4"xD7"xW9" 
Removable Top, No Bottom 



TELEPHONE 

PUSH BUTTON 

KEY PAD 

$5.95 

(w) Encoder & 
Tone Generator 




MICRO WAVE DOWN 
CONVERTER KIT ( hmr ii type) 




$39.95 



PC.Bd, 3-MRF9Q1 's, 2-MBD 101 'S, 
1 Thermistor. 1 Choke. 3-Chip Caps, 
1 "F' r Connector, B Resistors 
+ Instructions 



CO 
O 

Z 

o 

rx 

H 
O 



5 V. 25 A. 
SWITCHING 
REGULATOR 

$14.95 




ALL ORDERS SHIPPED SAME DAY VIA UPS 
r^3 SORRY NO COD'S mm 




INTRODUCING OUR 
NEW LINE OF 

HITECH KITS 



OarElcclrafilc Kits irr EtTiitrtltiMl In Mtan. !■■ to byil-d wi enfoi/ahlei-a plij. 
Eicb HI dun villi uniltEe thuMinUltftig, wtvich includes icbemitlt 
dilirun, parti Hit and CDHpcnint layout p-clwe, A circuit Uiiury hcUob Li 
ilio Intiti&ti Ii litlp Eh* WWir mdcnlind tlH circnK aptfitlan. 

Q-35V 1.5A Quality 

Power Supply 

RiwifKl** * rjrtQ^t ui Gufrem Iinniing 
up to 1 ,5A. Ul« prccmgn ipfjuUtor 
and powsr trinmtor boeilar. 
KK1T-83A Kh -l 9.S0 





SOW Single Channel Power Amp. 



i volutin*, Ktbtt 
•nd b«« cotilrcjl £Ktal|*nl Tor bfl&il'nij U'-n 
p«W«f Of YD LIT l:.-;. , i,!rjlf radio, or ez-.srA-'! 

CbftriEt i ui your TV audio and okpareeniio tht 

rCfll SDunrJ d' ■,□>.]• TV prorj- jti 

KKIT-30O Krt&ie,3& 



Programmable Music Door-hell 

Eintirornc flDQi'-txili thai hn 9 pa-ogrammajblr [g-nj: 
Uqcs C«M[}£ frj> low powar CDrvfumponn md 





7 Digit 
Universal Counter 

■Jn'i'qrsni ClGun'o' Lcn'i up 
!o GO Mm; and 10 million 
ivtMS. 7 large 0.&" digits. 

■::-.l;.]I EtrfiE tnii* Kigh DflT- 

lOfTll-l nee 

1 1 K1TUM Kit $43.BD 



5 Function LCD Pen Watch 

High Qualify ball point pen with built-in B 
luncnon LCD watch C«m» as rnmshc-d 
product on;-T with gilt box- $3.99 

Digital 
Panel Meter 

■tin 6000 count 

Dional?an.c"Me:ci 

■mployi a crvital 

t'fflc bate and largoO.S" LED diipFayawith 

a 2 input ',>■;!•■ ....■:■.■ . 

HKlt-UA K.rtS24.5Q 




LED Stereo level Meter 

LSI circuitry w/paah hold and auto 
rnfi. -1$ io+2 dBianga. 1-200 W 
input w/isni, idj Worts ■•■-..,■ Ban. 
HJrtlT-33 KH S29.S6 



More Instrument Kits will ba 
introduced in tha next issuer. 
Circle inquiry card or sand 
SASE for Immediate reply. 
Kin do not include xformtr/bsfl./c»E' 



T<3 Order, send enacts Qf money order to: 

Hitech Electronics 

; 4425 W. Sepulved* Blvd., To«flnqn CA 90505 
Phone Orders: (213) 371-2160 

VISA and M/C welcomed. 
I Shipping and HannlihQ $2 DO. CA rcildant lilii &% la*. 
PLEASE VISIT OUR STORE. Opan ld.00-6.CXi Mon thru Sat. 
SpaciaJ (fascounti avj«labl*HO educational rtliLltijnOn* D**"V ifiqyiri«« milod. 
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DEVICES 



- PHASOnaSHOCKWAVE - 
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PPF- 1 PHASOR PAM FIELD — Js Being lesled By Gov '1 1« r iqi uiiWdI Sttjn 
!d CDrrie under weapons restrictions as an mlernil m^cttme Easily hai>d-liev 
NVHlUus — tl n with dtKKMHl. SDL D DM LV FOfl AN I MAL CONTROL 
PPF1 PLANS , , (15.00 

IPC. 3 INVISIBLE PAIN FIELD GENERA TOH — Produces dliKIWlJi ICU 
at moderately intense pain lv lower tuck ol head up Id S0 11 Cigarette pack sizes 
enclosure -s easily hidden 

M'fiS PLANS ... $7.00 IPQ.3K ..KIT . 139.50 

IPO -30 ASSEMBLED FOB ANIMAL CONTROL M9.SO 

HUG-lH/QHPOrt'EREDULrRASONICa'JN-ProduiesdirKliontllJO 
dtjs ol sci. nd pressur* energy a I ?Q ■ ?4 km Hand-held, imenceu for la b use 
HUB-1 . .PLANS HD.00 

LASERS 

P^ftr/CL£ BEAM WEAPON PLANS I1S.f» 

LHP-2 BEGMWEfl VISIBLE RED NON-HAZARDOUS OPTICAL 
DEVICE. Adiusiauc purse. 
LHP-2 PLANS »7.CJ0 LHP-JK KIT «>50 

Lf-aann-3 laser pistol and wfle combination - 7-u mm 

dl mrrared energy 

l.r ! -iVL:';G-.j . . . PLANS I1D.DD 

1GU-' VISIBLE P.ED LASER SUN tor holography, special ellects. cloud 
wrilmg. etc. 

LGtU-1 PLANS (10.00 

LC-1 BURN WG/Cl/TTMG 002 LASER— I D-40 walls coolinudus 

LC-1 PLANS . (15.00 

RUM. WELDING/DRILLING RUBVIYA3 LASER, inlensered 
RUB-1 PLANS (1S.00 

HPS-t WISH POWERED PORTABLE ENERGY SOURCE FOR 
LASERS & MAGNETIC tVEA PONS e^plodia^ wires, shoe* waves, ale 
HPS-1 FLAWS . (8,00 HPS-1K KIT (AS.50 

SECURITVJPERSONAL PROTECTION 

INF-1 INFINITY TRANSMITTEA - uses Itltpnan lines lor stlectirt noma 

ot ollicetisteniog while away on tu sir ess or vacation 

IHF-1 . . PLANS *15.» 

SO-4 SEEIN THEDARK— Oeyice. Mng rapge .SCM PLANS (10.00 

VWPM-5 WIRELESS TELEPHONE TRANSMITTER - Long range 

VWPH-5 PLANS (10.00 VWPM-SK Kit (34.50 

FBT-7 WIREL ESS MICROPHONE — Extended range 

FBT-7 PLANS. (7.00 FBT7K . KIT J3A.S0 

H0D-1/TT-6 ELECTRONIC TRACKING AND HOMING DEVICE - 

HOB-IFTT-t PLANS (8.00 HOD-1K/TT.«K KIT $30.50 

TAT-2. TALK AND TELL — Device records telephone when 10 usfl 

TAT-S PLANS (S.00 TAT-IK KIT I1A.50 

PSW-3. PHASOR STUN kVANO - Products energy caoaeae ol Burning llesB 

iniaodedasalast re sort pflfsonneldetense weapon 

PSW-3 PLANS M.00 PSW-3K KIT (59.50 

Sand lor hti catalog dascriplloni Dl above hems, kits and parti, plus hundrnds 

more. We accept. Maitar Charge and VISA or when or mi inn send check or money 

ardtt to: 

SCIENTIFIC SYSTEMS 

OEPT.flB BOX 716, AWHEflST NH. 03031 
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LLhtlRONlt KLIS FROM KAL-TRONIX 

230^ MHZ LX>*N CONVERTERS. TUNES IN ON 
CHANNELS 2 TO 7 ON TOUR OWN HOME T.V. 
HAS FREQUENCY RAKGE FROM 2000 MHZ TO 
2500 MHZ, EASY TO CONSTRUCT AND COMES 
COMPLETE WITH ALL PARTS INCLUDING A 
DIE-CAST ALUM CASE AND COAX FITTINGS, 
REQUIRE A VARIABLE POWER SUPPLY AND 
ANTENNA (Antenna can be a dish type 
or coffee can type depending on the 
signal strength in your area. ) 
2304 MOD 1 (Basic Kit) $49-95 

!l.*ii -:■:■ 6 '.W -vj-i) 

2304 MOD 2 (Basic / Pre-amp) $59.95 

[roehjOH cat* A Tnimoi) 

2304 MOD 3 (Hi-Gain Prtvamp) $69.95 

iHKhMSH cew A rirrkian 
POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE. COMES COMPLETE WITH ALL PARTS. 
CASE. TRANSFORMER, ANTENNA SWITCH AND 
CONNECTORS (Kit) (24.95 

Assembled $34.95 

Slotted Microwave Antenna For Above 
Downverters $39.95 

PREAMPLIFIERS 
HAL PA-19 — 1.5 mhi to 150 mhz. 19rJb sjaln operates 
on 8 to IS volts at lOma. Complete unit $8.95. 
HAL PA-1,4 — 3 mhz to 1.4ghz. 10 to 12 db gain oper- 
ates on B to 18 volts at lOma. Complete unit $12.95. 

(The above units are ideal for receivers, counters, etc.) 

16 LINE Touch tone decoder kitwiih 

P,C, BOARD AND PARTS ,$69.95 

12 LINE Touch tone decoder kiT-WIth 

P.C. BOARD AND PARTS ,,,,$39,95 

16 LINE Encoder kit, complete with 

CASEj PAD AND COMPONENTS .,.,$39,95 

12 LINE Encoder kit, complete with 

CASE, PAD AND COMPONENTS ,.,.$29,95 

MANY, MANY OTHER KITS AVAILABLE 



Hal-Tronix 

P.O. Box 1101 
iouthgot*, Ml 40195 



OBDiJIS OVtlliitM WILL •! 5H|.r-lL- POST.*!} EXCE.T 

SMrPplltG dm n rys whem Inn roNrtL C.AM B »ea uroucsTru. 

r ~*. . ««^ OH Onrre.l LE4S TimMlllM^LEAlEIHCLUOiADDiriOW- 

LHFOKMATIGUi .(. ,i.» FOR iuhc.imq Min NJLMM dAhtilt 
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SCR SUPER- BUYS 



0FREE SCRAMBLER PLANS plus 

a brochure describing our row 
UHF-VHF Conversion Kit are yours 
just by sending us your name, 
address and a 20c stamp. 
© 9-INCH BLACK AND WHITE CRT 
MONITOR. Ideal for mlcfwomp titer or 
security use. 21 transistors. Designed 
for excellent resolution. Frequency re- 
sponse — 12 MHz, Continuous DC 
resloralion for superior contrast. 

List Price $225.00 each. 
© UHF-VHF CONVERSION KIT. Com- 
plete with PC board; all required com- 
ponents; cabinet with speaker; and 
comprehensive brochure incl. sche- 
matic, board layout, mounting and 
hook-up diagrams, parts list and 
assembly and set-up instructions. All 
parts are industrial prime quality. 
©NEW ZENITH ZVM-121 HIGH- 
LEGIBILITY CRT MONITOR. Features 
12" green phosphor CRT, with 15 
Mtk Bandwidth. 40 or BO character 
widths are operator switch-selectable. 
Fully compatible with eo-column 
Apple cards, etc. 

©MITSUMI VARACTOH-TUNER. 
Channels 15-82 Modified lor kit use. 

Standard versions. 



FREE 



Our 
Factory 
Direct 

Price 

$165°° 



Our 

Own 

Famous 

Kit 

$119 95 



Our 
Faclnry 

Direct 
Price 

$ 117 » 

00 



s 28 



F*f*r% [714] SZ7-2S34 ■ [213) 59S-75S3 

alr#K ELECTRONICS INC. 

5303 Lincoln Ave., Cypress. CA 90630 
310.00 M1N. ORDER HANDLING/SHIPPING 55. n0 

Pay by CHECK, M.O., VISA, M/C, C.O.D. 

UPS ANYWHERE IN CONTINENTAL U.S. 
For Free Buyers Guide Catalog Circle No. 79 
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Gotland 



Memory 

41l6-250nS 8/14.95 

41 1 6-200nS 8/1 7.95 

41 64-200 nS 1 7.95 ea, 8/1 28.00 

2114L 8/17.95 

6116 2K x8 CMOS RAM 200nS 13.95 

2708 EPROM 3.49 

2716 EPROM 5-49 

2732 EPROM 1 2.99 

2764 EPROM r 34,95 

26132 4K x 8 Quasi-Static RAM 24.95 



Microprocessor & Interface 



1771 24 

1 791 .. 34 

21L02 1 

2112 ... 2 

2616 5 



2532 

2651 .. 
4044 L- 2 
6502 . 
6800 . . 
6802 - 
6309 
5621 



50 B845 . . 18-49 

35 6S50 4.49 

49 808SA . 8.95 

29 B212 ...... 2 75 

.49 8214 3.96 

99 8216 .... 2.75 

95 8224 3 29 

49 8226 . . . 2.79 

.99 B22B 449 

99 8251 6.95 

.95 8255 6.49 

.95 AY5-1013A 4 96 

96 AYS-2376 14.95 



DAC-0800 

INS8250 . 

MM6B167 

TMS990O 

TR1602B 

SCO I 

Z80A-CPU 

Z80AC7C 

ZBOADart. 

zsoapio 

290AS1O 
Z8603 . 
ZB67I 



3 99 

. 14.90 

. 8.75 

29.96 

. 249 

55.00 

. . 7.95 

7.49 

19.95 

. 7.49 

. 17,95 

74.95 

29,95 



1 Amp TO-220 Voltage Regulators 

PART # 1-24 25-99 100-499 



7805 (LM340T-5I .85 .75 .65 

7812 ILM340T-12} .85 .75 .65 

7815 (LM340T- 1 5| ,85 .75 .65 

7818 (LM340T-18) .35 .75 .65 



Linear Integrated Circuits 



8038 ..... 

LF351 . 
LF353 

LF357 . . 
LM301 . - 
UVI3Q7 , 
LM311 . . . 
LM318 
LM324 . . 
LM339 . . 
LM358 . . 
LM377 ... 
LM3B0N-14 
LM381 . . 
LM383 . 
LM3B4 . . . 
LM386 . . . . 
LM3B7 . , 



3 9'.-. 

. .75 

1.29 

1.39 

.45 

. .49 

. .95 
1 75 

. .90 
.79 

. .90 
2.49 
1.26 
1 89 
3.29 
1.96 
.99 
1.49 



LM393 
1.M733 . . 
LM741 -8 
LM741-14 
LM747 . . . 
LM748 . 
IM1310 
LM145S 
LM1 800 
LM181S 
LMI3SD . 
LM29O0 . 
LM39O0 . 
LM390S 
LM39I4 . 
LM3915 
LM3916 . 
LM450O . 



97 

.99 

.35 

. .35 

.77 

49 
2 49 

.69 
2.49 
3.49 
2.99 

,69 
. .89 
1.49 
3.79 
3.79 
3.79 
3.29 



MC3302 

MC1458 
MC1514 . 
NE555 . . 
NE558 . 
NE565 
NES534 . 
NE5538 
SSM2010. 
SSM2O20 
SSM2030 . 
SSM2040 
SSM2044 
SSM205S 
XH2206 
XS4136 .. 
XA4741 . . 
XB558 



. 90 

. .59 
1,39 

. .45 
.98 
1.25 
2.35 
2 25 
7 50 
750 
7.50 
7.50 
5.75 
6.50 
5.19 

. .99 
1 95 
1.99 



5% Carbon Film Resistors 

We stock all 5% standard values between 
1 Ohm and l Meg Ohm. 

V« Wan 



Package of 5 .20 

Package of 100 (one value) 1 ,65 

Package of 1 000 (one value) 1 2.00 

V: Watt 



Package of 5 25 

Package of 100 (one value) 1.75 

Package of 1000 (one value) 15.00 



Sampler box consisting of 5 each of all 145 
standard 5% values between 1 Ohm and 1 
Meg Ohm. 

% Watt Sampler Sox 22.00 

!/j Watt Sampler Box 27.00 



Minimum Order $10.00 
Shipping 

10-24.99 3.00 Above 50.00 . FREE 

25-49.99 1.50 C.O.D Add 1,65 

WESTLAND ELECTRONICS 

37387 Ford Rd. • Westland, Mi 48185 
Order Line- 1-800-521-0664 
In Michigan - 313-728-0650 



B. G. MICRO 



P. 0. Box 280298 Pallas, Texas 75228 
(21*) 271-5546 



A m or i can Express 



STATIC RAM 



'21LQ2-1KI1 250 n.l. 

Low Power .95 

2114L-3 1KX4 300 n.s. 

Low Power .... 2.75 8/17.95 
HMS116P-4-JKXB + 5V-200 n.j. 

CMOS Low Power 2716 

Style Pin Oul . . , 13.50 

8/95 .OD 
TMM2016-2KXS + 5V-NMOS 

250 n a. - 271 S Style Pin 

Out 13,50 BV95.00 



SOCKETS 

Low Profile 
Solder Tail 



MK4104J-4 260 MS 
« 1 1 STATIC 18 PIN CERAMIC 
Computer Mfg. Surplus. PRIME. Fully 
Sialic. Easy lo Use- Has Same Pin Oul 
as TM54044, bul ilighlly diflereni 
liming. With Spec). (Moslek) 

g lor 12.00 32 lor 39.95 
VERY LOW POWER I 



DYNAMIC HAM 



2107B-4 (MM52B0N-5) 

4KX1 22 Pin 1.S9 

4027-4KX1-25U n.s 1.75 

•4116-16KX1-300 n.s 8/12.9S 

•4116-1GKX1-200 n.s 6715.95 

HM416J- -5v B.iK Dynamic 

12.95 B;95.00 



VOLTAGE REGULATOR 



Buy $10 Get $1.00 
FREE CHOICE 

MISCELLANEOUS 



LSOO 

LS02 

LS04 

LS05 

LSOS 

LS10 

LS14 

LS20 

LS27 

LS30 

LS32 

LS42 

LS74 

L585 

L58G 

L590 

LS109 

LS123 



.24 LS125 

.24 LS13S 

24 LSI 39 

.24 L51S1 

.24 LSI 53 

24 LS154 

.39 LS157 

24 LS161 

.24 LS1&4 

24 LS166 

M LS175 

49 LS1E1 

.44 L5192 

.95 LS193 

.39 LS221 

69 LS240 

.39 LS241 

99 LS242 



.95 L5243 

.79 LS244 

,73 LS245 

.79 LS257 

.79 LS266 

1.75 LS2S3 

.79 LS290 

.99 LS293 

,99 LS29B 

.99 LS357 

.B9 LS35S 

1.99 LS373 



EPROM 



.99 



7905 

7912 

7915 

7521 .9? 

LM317T . To 720 

■LMa23K--S»-3A. To-3 

LAS 14IJ.'12w-3A To-3 



780 S 
71112 
7(15 
7!2« 



.99 
.99 
.99 
1.75 
3.9S3'10.» 
MS : i: ■:: 



■TR1S02-UART same a> 

AY5-1013 199 

"IM6402-t5« High speed 

UART-AY5-1013 

pin oul 2.00 

"MC14S8-1469-RS232 Receiver 

■nd drive rl.» , 1.19 

AY3-S910.Sound Chip wilh 611 

page data manual . 12.95 

62S1 23-32X3 Tn SI alt Bi polar 

PHOM 3.99 

4.916MHZ Baud Rale 

Crystal . 1.59 

1771 Single Density Floppy 

Disc Controller 22.50 

1791 Double Den si ly FOC .... 29.95 
DM3131 6 Bit UmSied Bus 

Comparator 2.99 

3 Pin Dip Jumpers 3/1.00 

32 SI 29 Tri State BI Polar 

Prom SPECIAL 2.59 



v.iki .k Oafloltt Super Sucoali 
*1702A 2SGXB 1 us 

2708 IKXB450 n.s. 

27A0S 1KXS 350 n.s. 
•2716 2KX8>5»«0 n.j. 
*2716-1 2KX3-5V 350 n.s. . 
*2732 4KXB 450 n.s. 

Inttl Pin Oul 
■2532 <KX8 450 n.l, 

T,l. Pin Out . .. 
2732A-3 4K % 8 350 n.s. 

Intel Pin Out Low Power 



1.49 

.99 

1.95 

.79 

.59 

.99 

.99 

1.75 

.99 

.79 

.79 

.99 

149 

1.19 

1.49 

1.19 

1.19 

.99 



2.50 
2.95 
3.95 
5.95 
9.95 



240A.4MHZ CPU 

ZSOPIO - ParahH 
ZSG5IO O Chin. 5cr 

zioa siO'O 

'Z>0DMA-DMA 

ConuoHfr 
Z» 2.S MHZ CPU 



S.¥S 
5.B 

24.95 
29.4S 



CALL OR WRITE FOR PRICES ON CMOS-S0B0 - BIT SLICE - TTL - 74S 



FUJ1TECH AUDIO KITS 



LATEST AUDIO TECHNOLOGY 
FROM JAPAN 



Model A1D33 Integrated Tube Amplifier 
" Latest Japanese Design 
" Distortionless Output Transformer using 
special winding techniques 

* Most circuitry on PCB lor easy assembly 
and humfree performance 

* Output 30W x 2 Ultra Linear 

(Switch able to Triode) 
1SW x 2 Triode Output 
(near ctass A performance) 

* THD under 0.4% 

" Frequency Response 30~30,OO0 Hz (-1dB) 

* Separate Pre-Out and Main-ln ^„ „.. „ 

KfT ONLY 
$499.00 



teens,- 



$499.00 

Send $5.00 for each assembly manual, 

refundable with order. 

Monarchy Engineering, Inc. 
380 Swift Avenue. Unit 21 
South San Francisco, CA 94080 

Visa or Mastercharge acceptable. 



Model A501 Power Amp 
' Pure Class A 25W + 25W 

* Switchable to Class AB 100W + 100W 

' Switch able to Bridge Class A 100W mono 
' Switchable to Bridge Class AB 3O0W mono 
" Frequency Response 5-200KHz j-1dB} 
" Signal -to -Noise Ratio 12008 
' Non-magnetic Chassis 

* "Out-board" comprehensive protection 
circuitry 

* DC circuitry with limited use of NFS 

' High Efficiency Fluid Convection Cooling 

* THD under 0.007% 




$299.00 



Model A50Z DC Stereo Control Center 

' Direct DC coupling from Input to Output 
T DC servo circuitry 

* Cascade FET Input in all stages 

' Separate Moving Coil RIAA amplifier 

* Distortion below 0.005% (3V) 
' Max Output 15V 

" Frequency Response 20HZ-20KH2 10.2 dB 

* Maximum Phono Input 

MC = 16mv RMS (1KHz) 
MM = 270mv RMS (IKHz) 

* Built-in Headphone amplifier 

* Relay Output Muting S349 00 




$349.00 



CIRCLE 91 ON FREE INFORMATION CARD 



-Q 
33' 



151 



QUALITY parts at 
DISCOUNT PRICES! 



4 CHANNEL 8 TRACK 
J10ME UNIT 

BRAND NEW UNITS... 
ASSEMBLY INCLUDES ; 
TAPE HEAD, HOTOJt KLT, 
HIIVAC MOTOR, PRE-AH", 
LIGHTS, SWITCHES, 
SOLENOID AND OTHER 

USEFUL PARTS 

AH EXCEPTIONAL BUY! 
$7.25 PER ASSEMBLY 




4PDT RELAY 



■ l j -i- :-.i-u"'i 

*1.70 EACH 

spc' 1 ! :&i ioii;i 
L*WL>f QUANTITIES *VA.fi* flLE 
■ : .f.ftF "■-. ' fin '■! l »■ J . ,: n; k 



MINI SIZE 
BUZZERS 

')4io 3 volti 75* ea 

WITH WIRE LEADS 
flfto 3 Wilt 75*M 

WITH PIN TERMINALS 

3 to 7 von! 

WITH PIN TERMINALS 

75 c each 




FOUR TERMINAL 
.CONNECTOR, 

S1.50 

1 PER SET " 

WEATHER-PROOF, HOLDEO 
SOCKET. CONNECTOR SET. 



3 TERMINAL 
CONNECTOR 

COWJECTOR SET 
SHE: 5/3" LONG 
1/8" WIDE, 1 
DEEP NOT INCL 
PIN LENGTH.. 
7St A PAIR 



m 



MITSUMI 

MODEL UES-A55F 
VARACTOR UHFTUHE 

FREg RANGE 
470 - &3S MHZ 

ANTEHMA INPUT 

iao ohhs 
S 25.00 each 
lot $220.00 



JOYSTICK 

PRECISION 
DEVICE... 
CONTAINS % 
SOK CENTER 
TAPPED ALPS 
POTS 

$4.75 each 





FLAT LEVER 
MINI-TOGGLE 

SPOT (ON -OH) ■ 

5 AMP I 120 VAC J 

CEK ■ 710S Ji 

S LOO EACH [7 

10 lor * e.50 ri 

100 lor $75 00 ' 



SEND FOR NEW 1982 
'».' 40 PAGE CATALOG f»* 



COMPUTER 
GRADE 

CAPACITOR 

l700mM.1£.OVDC S2.0C 

1 MV OIA X t 3/<t" HIOH 
3.600 mid. «>> 

4ovdc itflalps 



DIJ 



'HI 



6,400 mfd. 

60VDC S2.50 
I 3/Vo.* xi I If 
1 2,000 mfd. 40 VDC S 3.00 

2" DIA X h 1/V HIGH 

18,000 mfd. 75 VDC S 4.00 

3 1/2" DIA X 4 1/1" HIGH 

20,000 mid. 25 VDC 
j " pia. x a" high $2.00 
22,000 mfd. 15 VDC 

2" oia X 2 W2*.„4„ S2 00 



22,000 mfd. 40 VDC 

3" DIA. X 6" HIGH S3.00 

25,000 mfd. 75 VDC S4.50 

y DIA X 4 3/8" HIGH 

45,000 mfd. 25 VDC 

- OIA. X I," hich $3 50 

72,000 mfd.1 5 VDC 



CANNON xlra-3-13 
CONNECTOR 






j^iSa 



OJAMM to fiTCA WOTCjttWtj 



SUPER SMALL 
PHOTO-FLASH 

1 70 MFD 330 VOLT 

jfejrll 2 lor SI. 50 
fc l) 10 for $7.00 



7SO MFD 330 V 
PHOTO FLASH 

2 i1 HIGH X 1 1/4" DIA 
S1.J5 EACH 
10 FOR $11. DC 



4fe 



2' DM. I 1 2VDC 

BUZZER SPECIAL! 

50 « each 
to tot *4 00 
100 lol J35-0O 



ar 



ICROWAVE 
THANSISTOR 



\ t v^HRF 901 

S Ct-A/ „^» 

Xs 



ALL CLGCTROI1KS CORP. 



2" ALLIGATOR CLIPS 

7 clips lor $1.00 

10O clips lor SI 2. 00 



L.E. D. s 

STANDARD JUMBO 
DIFFUSED 

HEO 10 FOR SI. SO 
GREEN 10 FOR 52.00 
YELLOW 10 FOR $2.00 

FLASHER LED /> 

5 VOLT OPERATION 
A JUMBO SIZE 
U 2 FOR $1.70 

Bl POLAR 

2 FOR SI. 70 

I SUB MINI LED 

6 — 

,079"X .098* 
20 mA .1 1.75V 

10 FOR SI. 00 

200 FOR $18.00 

QUANTITY PRICES AVA I LABLE 



LED ft 
RATION A 

IZE 

.70 



3 PRONG 

CHASSIS HXKT 
CfJNNECTOR 
S2.00 EACH 
10 for SI 9.00 




BLACK LIGHT 

(ULTR AVIOLET) 

G.E. I F6T5BLS2.50 each 



TRANSFORMERS! 

120 volt 
primaries 



/rimer,; 



6 VOLTS ll ISO mA S1.2S 
12 V.C.T.il SOOmA S2.S0 
IBS V .1 3 AMPS $6.90 
IB VOLTS At 1 AMR S-l 50 
25.2 VCT al I. a AMP SS.S0 



o 

LU 
_l 
LU 

6 
< 

cr 
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PQ BOX 20406 ■:]. ,n 1.1 „-. i.m.i r ,: 

Los Angeles, Calif. 90006 ' "" J'":i'° M 
(213)380-8000 siw",S°t 

■ Clht fltA idLlr. 

Mon. ■ FrL Saturday * ^ofnr*i srnpp, nL j 
9 AM -5 PM 10 AM 3 PM EM3 jtt? 




FREE! 

1962 

DISCOUNT 

ELECTRONICS 

CATALOG 



JOIN THE PAK! 
Send foi our Free catalog and become a 
member of our exclusive Pak. Qui . * 
members receive Poly Paks' 
exciting catalog several 
times a year. We offer: 
Penny Sales. Free 
Premiums and Low, ' 

Low Prices on a wide vaiietyof 
Electronic Products such as Computer Periph- 
erals. Integrated Circuits. Speakers, Audio 
Equipment, Rechargeable Batteries, Solar Prod- 
ucts, Semiconductors, and much, much more! 
Take advantage of our 25 years as America's 
foiemost Supplier of discount electronics. 



RUSH ME YOUR FREE DISCOUNT CATALOG! 

NAME: 

ADDRESS: 

CITV: 

STATE: 



ZIP: 



CLIP AND MAIL COUPON TODAY TO: 

POLY PAKS, INC. 

P.O. Box 942, RA-4 

S. LYNNFIELQ, MA. 01940 I617I Z4S- 382S 
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<4t Components Express, Inc. 

^* Have you kisieti youi computer lately'' 

1360E Edintjer. Unit CC Santa Ana CA 92705(714) 558-3972 



BROAD BAND MICROWAVE 

RECEIVER SYSTEM 

1.8GHZ to 2.4 GHZ 



only 

$295. 




/ snooze ^ Q OQQ j^ 




With built-in-converter to channel 
2, 3, or 4 of any standard TV set. 



• 2*" Dish 

• Feed-Horn Racel^er 

• Mourning BTackei 

• Mounting Clamp 

• .nstfuclicms 



• 7&0 Onm to 

300 Ohm Adapter 

• 60 Feet Coax Cable 
with Connectors 

• 3 Feel Coax Cable 
with Connectors 



RANGE: 
SCOPE: 



■ 300 Ohm to 75 Ohm 
Adapter 

Line of sight to 250 miles. 

Will receive within the frequency band from satelites, 

primary microwave stations, and repeater microwave 

booster stations. 
CONTENTS: Completely packaged in I9"x19"x4 1/2" corrugated 

carton complete with lisi. 
WARRANTY: 

1&0 days for all factory defecls and electronic failures for normal 
useage and handling. Defective sub assemblies wtll be replaced with 
new or re-manufactured sub assembly on a 48 hour exchange 
guarantee 

This system is not a kit and requires no additional devices oi 
equipment other than a TV set to place in operation. 

Dealer inquiries in wiled. 
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DON'T 
FORGET 




USE 

YOUR 
READER 
SERVICE 

CARD 



OSCILLOSCOPE 




HITACHI 






*•«. 


Sola 


V-lStB 


Singls 


15MHi/lmV . . 


. 570 


■480 


V.152B 


Dual 


15MHi/lmV . . 


735 


599 


V202 


Dual 


20MHl/lmV . . 


. 850 


697 


V-3028 


Dual 


WMHi/tmV . . 


, «5 


815 


V-35Z 


Dual 


35MHi/1it>V , 


.1150 


950 


V-5S0B 


J j:iI 


SOMHi/lmV . . 


. 1745 


1495 


V-ID50 


Quad 


100MHi/0.5mV 


.2390 


1995 


SOLTEC 










515-1 


Single 


15MHi/3mV, . . 


. 405 


Coll 


515-2 


Dual 


I5MKi/lmV. . . 


. .595 


Call 


520 


Dual 


20MHz/lmV. . . 


. .695 


Call 


530 


Dual 


30MHi/lmV. . . 


.895 


Call 


LEADER 










LBO-513 


Single 


lOMHz/lmV. , . 


. 550 


Call 


LBO-SM 


Dual 


lOMHi/lmV. . . 


695 


Call 


LBO-50BA 


Dual 


20MHz/10mV , 


BBO 


Call 


LBO-520A 


Dual 


35MHi/5mV. . . 


.1350 


Call 


LBO-515B 


Dual 


30MHi/5mV , . 


. 1530 


Call 



FREE FREIGHT for order paid with ashler^ ch&ck 
or money order. Above prices ore for prepaid order 
only, ViSA/MC accepted- Allow 2 weeks to clear 
personal checks. California residents, odd 6% soles 
tax- Prices and spetificaiiom subject to change 
without n or ice . 

(213)786-6890 



TISTEK CORPORATION 
6910 Hoyv«nhur« Ave, Van Nuys, CA 91406 



EQUIPMENT REPORTS 



continued from page 118 



the printer to rol! the paper backwards. 

The ribbon is supplied in a cartridge 
that spans almost the full length of the 
printer. It simply drops into place; 
there is no threading or positioning. It 
is one of the easiest ribbons to install, 
even for someone who is all thumbs. 
Replacements are priced at $7.95. 

The printer is rather small. Without 
the paper-roll adapter, it measures 15 
x Wa x 3-inches. (You must allow 
some room at the rear for loading 
paper.) The power switch is located at 
the left rear outside the paper path. 
The interface cable comes out the right 
rear, also outside the paper path. 
(Even some of the best of other printers 
are known to get their cables tangled 
up with the paper because the cables 
are right in the feed path.) On the top 
right is a recessed, toothed knob for 
manual paper positioning. 

While the Bytewriter-l has some 
obvious limitations, such as variable 
impact density and lack of direct-line 
feed, it does quite a creditable job for 
its price. Certainly, at $299 (plus $19.95 
for the interface cable and $15 for 
shipping) it is one of the least expen- 
sive "full size" printers around. For 
information, or to order a Bytewriter-l, 
write to Microtek Inc., 95 1 4 Chesapeake 
Dr., San Diego, CA 92123. R-E 



CHANEY 

Y electronics inc. 



P.O. BOX 27038. DENVER, COLO. 80227 PHONE ORDERS: 303-781-5750 



China* E*t1wmc kil fcmW*r, *» tf m." *'H cm." * nu,'i, »Km *m dr.i»a gun *&e.y pe ok»l-m Ih 

&M>4. m WOHV) M4'I0A4 S*M1 l»«**S1 Jd NUE 4(1 , 1»a fit', l"»!l IHf ID u n ^-»U'*l In! lmt ' M 

SEND FOH OUR COMPLETE CATALOG OF KITS AND PAPTS 



1Z0VAC MRIULE STROBE LIGHT KIT 
Complete variable rale strobe liglrt kit produces bril 
Irani Hashes of light. Operates from standard 
1 1 20VAC. AelsaOle design— thousands ol these are 
in use throughout the world. Overall si2e of corn 
I Dieted boint' 31. i JTrV I 3"H. 
(3071 87.50 
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• Minimum Older S9.0Q 

• Please Include SI. 50 tor shipping (UPS) 

• We accept VISA and MASTERCHARGE 
- EXTRA FAST SERVICE 



TEACHERS AND HOBBYISTS 
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3VDC ELECTRONIC WARNING FLASHER KIT 
i hi 5 portable bane ny eper^ttrd device continuously 
emits bursts of inwnse light ai a fixed repetition 
rate. Can be seen lor great distances nuking it a 
great salely device Features xenon Nasfttube.Operates 
on 3VDC (two 1 5V Batteries). Size of board: 2VL x 2"W 
(3207 *7.SS 




STROBOSCOPE KIT 

Reliable IC design Jul far trs£ in physics experiments or ^ 

iroublcstiooting. Optically steps motion of fens, 

wheels, pullys, flywheels, etc. The stroboscope 

operates Iron, standard 12&VAC and features, bright 

xenon (rash lube audi IC d«kjn, size off board: 3-5" x 4.75V 

C407D $29.95 



PHOTO SLAVE TRIGGER KJT 
Probably the most sensitive slave trigger kit on 
the market. Simply conned Ic the strooe that wlH 
be used as the slave. When the master strobe 
is fired the slave strobe will also Hash. Size of, 
board: t.5 F x V 

mm sw 




FASCINATION STAR KIT 

Produces an "exporting siar" visual effect using 25 «m 
LEOSandlCorcuhry. The center LED lighte first then li- 
the next group of LE0S light and then anolher set of _« 
lights until the outer edge of Ihe star I ignis up. The I | 
process ihen reverses itsell. Operates from 9V bal- 11 — 
tery. CU32 110.95 



SEQUENTIAL LED FLASHED KIT '••••T#0#t 

"This kit combines IC circuiiry ajid 10 jumbo red , 

LE0S lo produce a unique visual display. LEDS 
continuously light sequemially from righi lo left. Easy (o 
build kit. Operates from 5V battery. Size ol board: S.25" x 1.5", 
U43t $5.75 



ELECTRONIC WHEEL OF FORTUNE KIT 

Push the start button and a bright red ball (LEDS) 

appear to spin around ten numbers. When you release 

the button the electronic ball appears to slow down ^vr 

and finally comes to a stop on one numbar. As the ball ~ x "" 

spins a small speaker emi,s a ticking sound in synchronization. Unit 

operates Irom 9V battery. Size of board: 2.9" x 2.B H . C38M 19.93 



AC FAILURE ALARM KIT 

Have you ever been Late because ihe AC wem oil and your clock tadio 
didn't work? Well, that need not happen again! Sim- 
ply plug this unil into ihe wall outlet and il the AC 
goes, oil the unit emits a tone. Features green 
ready light and piezoelectric tone device. Oper' 
ates on 9V battery, Size of board: £,S" x 2-3"- C*4J3 S4.75 



ID WATT SIREN KIT 

Kit provides a loud alternating tone output, Uses two IC's and a power 
transistor to provide a reliable performance. Features variable sound 
control and to 12VDC opfiralion. Requires 6 ohm . _ iti _ 
speaker Size of beard: 3.5' k 1 b' ^^Z?*O y 

C40S8 S5D0 s&rm^t^ 



SOUND EFFECTS GENERATOR KIT 

Exdting sound effects- kit uses the papular TI76477 f^ 

chip lo develop phasor, locomotive, siren, tweeting E 

bird, organ. Mode] T, etc. sounds. Uses dip switch |f 

lor simple programming ol the generator, 

Irom 9V battery Size of board: 3.25" x 2", 

04422 112.&5 ' 



■ft 



I^Tugi 



PHASOR GUN SOUND AKD LIGHT KIT 

Here's a simple kit which makes an exteilecl lirst project. Uses special 

IC, dalington transistor and LEO to produce 

"outer space phasor gun" suund and flashing 

red light- Operates Irom 9V battery. Size ol 

board: Vx 1.2". 

D44M 54.00 



tt 



3CHANNEL COLOR OHGAH 

Very popular 3 channel color oruan cau^s I in hi 5 of your choice 10 
flash to beal of music. Fealures level confrorajitf 3 ^. .^. 

separate AC oullets to connecl Chrlslmas lights. — ^dJL-^J-" 
lamps, elc. Operates Irom 12CVAC- Size of board: ^s^i^A^.r/ 
3-X5". C4S30 58.50 ■~^~J5*«' 
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S4>Va1=M. 



G.E. MOV ^-v 

Spike Eliminators ("J 

10/ s 9.90 s 1.29 ^isv 



Transformer 

Dual bobbin 
30V. 
, 14V. 1.5 AMP 

s 3.00 



.-.-- 



3" Mount Centers. 2" high 



Chassis^ (H.D.) 

. Fantastic] 

790 

Deluxe Cowl Cabinet 

*Blue Top 
Grey Lower 

s 2,49 





Power One Power 

,5% Regulated Supply 

"5V. (a 6 AMPS 



\^w 



s 23.50 

J Luclle Cube 



Tilt Switch /^3P3T 

— Ball Switch /ft^ 

10/ s 3.90 ^49 c 



J^ANSFORMER 



» 



i 200 MA. 



99« 



2 1 /2" Meters 



0-15 VDC 
0-20 VDC 
0-1 SO VAC „ 
30-0-30 DCALJii 




Tri-Color LEDS 

Red'Greun reverse volt 

Y6llOWAC - 2^1.50 



^v. Infrared Emitter -jS* 
and Photo Diode Detector 

XCHBtJ.A . so t\r\ 

Tiun shorr loads 1 pr. c.UV 



Mura Cordless Telephone 



"> 



AS ls Compfetc 
With 5Ghom^licr, 

s 43.50 




Datapoint 
Disc Memory 

COMPUTER CO.' 

SPARES 

! 89.50 



Voltage Regulators 



5/ s 5.50 



l SV. 7805 
-5v. 79M05 
> 6V. 7806 
I 12V. 7812 

10/ 5 9.95 



Jumbo LEDS 

Red. Green or Yellow 

^P 1 oomoo 

-^■^'^ poi cola* 



C & K Sub Mini 



N.O. Pushbutton 



4* 



General Instrument 
Varactor Tuners 

^YourChoice VHp UHp 

s 22.50 



Mini Switches 

Micro Switch 



tr 



SPOT 



w/long blue paddle /&& 

Compu-Llte 

red push 

(EllumiriJlterJ) 




SEND FOR 
FREE 1982 

£y^"T^LOG Bllc ' w °" * or s "'PP' n 9 and handling min charge S2.50 



Voltage Regulator 
; *-^VfWr T j Boards 

\^f^^— ^^ to transformer 
1 2V. or9V.1.5A *1.29 



switch io/»3.oo jt/#8631 



Popular 
Prime Transistors 

ECO 123 APorECG159 

6/M.00 

00/*1Q.OO 



^ 



Dip Tantalum Caps 

68. 10 15 W 33. J7 
22. 69 In tOV 

t5 (rr 20V ZOp 

47 68, 1 5. 2 2. 3 3. 4 7. 6 8 m 35V 

22 6S. 1 in 60V droa&o and sorid 



ii 6 3V.^P 



Solid State 
Buzzer 

12V, 

> 98C 






Piezo Elements 

39 c 



Fantastic 
Mike-Speaker 



Audio Amplifier 
8 watt r- 




s 5.95 



(813) 392-0406 



4750 96th St. N. St. Petersburg, Florida 33708 
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CABLE TV 
CONVERTERS 

AND OTHER 
GOOD STUFF! 



SMASHING ALL SALES RECORDS - OUR NEW 
30 CHANNEL CA8LE TV CONVERTER' 



f \ Canrtm m,d * tupat 1^% atl^» 

I buid w«t ehjnmtri ,«# ■ ■ 

■ ^ "f^^j.^^ TV ml ^^ ^sT 

J No. HtAEHT ^^ J^ 



95 



HOT NEW IMPORT! REMOTE CONTROL 
30 CHANNEL CARLE TV CONVERTER! 



89 



95 

J7B.IK 
■WB 

" 'ID 



I ncluaVi nrrwte TV 

<'.*•>:". iaHc" j-r. 
rinciuflTg tanlrgi' 
No. UflVAUI 



ETCOMKII WIRELESS- 

THE ULTIMATE CABLE TV CONVERTER! 





189 

NATES PRO BLEJ 
_rl CABLE TV 

^^■V JB^k ft A" ""tOTI r&U' VCfl'i cidj 1 V 

V I Jam ^ ^ MiKHnnHtiEhwinilDiin f VIOL OR f> 

iOTk ^MB !-.-■ fn Jtili l vidiac jp,i>;l HjQQ I 

H B flV Dl an» cHlH p'OOfJiTl I v* L, 

Vf JT r.ilr«il^.r.)i"3lhrr 4 WMLdwum F 
**b IMVABM 

US 
V TUNER 

J/"'" 



VIDCOR 2000 CONVER TEH ELIMINATES PROBLEMS 
WHEN VIDEOTAPING FROM CABLE TV 



i HtVABM 

UNUSUAL FACTORV SURPLUS 
MID BAND -SUPER BAND CABLE TV TUNER 



CorrlMI CKpli tJUflfpThL TO I 

(Onimcrl IF riKtuMnCV. £s.pf' ■ 
irtirnliril - Emi-M CJbl* car>fi 

H-rl, (hnxMn. #Ie. Wi* 
*ch«nUiLK Nn .M9VA.34.2 



•■-OVA ^'J ^■ j ..t.: : . ■■- J ' ; . '■ ■ ;■■■ ■■■-.- :i H : 



4 



FACTORY SURPLUS UHF TUNERS 

95 



Br§md ntw prodLic c on iur c .us. 
Alt fnJid iriif Idtil for trptf ■ 
IrnirUjI work hu'iiiir*;, eifcrf* TV 

canvrruri, lie He, 34S5U5W 



MINIATURE FM WIRELESS MICROPHONE 

.95 




Hid* i >n th« futm «t ywn 

fund Riicpdatien inv 
dird FM r »c''D a' i-aofitai 
No. 2U9V44U 



QUARTER MILE WIRELESS MICROPHONE 
& RECEIVER SYSTEM 




i9S 



A 95 




&#IWj\ accJlrd Ebritii 
U«.« r.r^« mK>TM VU tntM. 



FACTORV SURPLUS VHF / UHF 

"TWIN" VARACTOR TUNERS1 



TV "FRONT EHO$" r , .. 

>irnf iilT »1 1 UiUlra'ijil C :f ' ^H J»F 

No. Havuot 

ft » 

DUMPING! NORELCO ENDLESS LOOP CASSETTES! 



JmiKMIiblv la firui 11 my 

pri»F 

3rninu1*i-Ne WSVAftJ* 

A ffnflUUn - Wa 349VAH* 



IN STOCK -THEMURA 
CORDLESS TELEPHONE SYSTEMI 




90PER; 
95 
BH 
m-.fS 



SALE OF QUARTZ BATTERY- 
OPERATED CLOCK MOVEMENTS' 



■in* "C" call Iflu&ihrt 'n>n 
■.Vtitt t^f.nWiT Nt>, lOVAMl 



2D AMP REGULATED 12VDC POWER SUPPLY 



1 3 5 irjc n-D i«id . 1 Z 5 wtc full 
la*" E*rili njmJln hvn itcUon 
nvi-in* '«xi, S5B llmar* up 1a 

4D0wt> E P BrjP(J raw IkIw 

Htltd MOVAt Na. M3VA134 

. HI j,Ti,it ^ WtM WIJ* M.JlTj 



0^ 



ClUrl LATEST 38 CAGE 

FASCINATING CATALOG 

I fUcAH3 «>tn <l"«j> i|l"[ 



K FASCINi 

i 23£ 



mjl-oncird n t -nt*i e^-i 5 - 




!L^E3BS]I 



ETCO ELECTRONICS 

NORTH COUNT R r SHOPPENG CENTER 

PLATTSBUflGH. N.V. 12901 

fjN«Lk w.ihn.-Cn ilIuii Viiij A fc^nJrCirnQ* IE"!r> mjC [JD , ^IM StV 

iciUiPS* H*ndlir,'j(£^«ji i.funrf^i My Sintr r Pl .4afitt *M 7V Mkt tav 

D*iliF El ■ jpiii inquiiiti intltMl Cvt (i*i-p»iw firair AnK n*y*r cloiti 
i/j-i 1 5 IB lift! 3 '■■ 00 
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24 

11 

2,103 

42 

101 



Aaron Gavin [46 

Abei 49 

Active Electronics 127 

Advance Computers 136-137 

Advance 

EJectTonks ....12-13,30,109,113,115 

All Ekctronka 152 

Alta 134 

AMCSaks | IB 

American Antenna 15 

Arizona Electronics 150 

ATV .130 

Bagnail Electronics 49 

Karel Barta 128 

B&K Precision Dynaxan Corp 120 

B.G. Micro |J| 

Beckman Instruments 

Electro- Products Group .63 

Bullet Electronics 129 

Byte Books 72 

Chancy Electronics 153 

CIE, Cleveland Institute of 



Electronics 

Clear- Vue Electronics 

Command Productions 

Communications Electronics 

Components Express 

Computer Peripherals, Unlimited 

Composerv 

Computer Shopping Center 

Concord Electronics 



34-37 
..!26 
-.128 
....2 
. .152 
..148 
...72 
...64 
..148 



Cooper Group 62 

Creative Electronics 121 

Dage Scientific 126 

Data Precision 111.117 



Data Services Co , . 

Devtronix 

DLamondbacV 

Ditd Key Corp 

Dliithium Press 

Drake Company 

Eico 

Electronic Specialists, Inc. 
Enterprise Development . 

Etco Electronics 

Etronlx 



[30 

.....126 

129 

139 

94 

.101.103 

102 

94 

101 

.138,154 
103 



Fluke Mfg. Co. Inc 9 

f iirdlom Radio 26-27.40 

Formula International 140-141 

Fox 50 

Giko International, Inc 146 

Gladstone Electronics 29,103 

Global Specialties Corp .38 

Godbout Electronics 52 

Global TV Electronics 138 

Grantham College of Engineering .10] 

Hal-Tronix 150 

Hameg,Inc 123 

Hayes Microcomputer Products 96 

Heath 69-71,95 

Hkkok Electrical Instruments 122 

Hltech Electronics 150 



61 

100 
79 



70 
62 
18 
21 
89 
68 
78 



46 
35 



30 

98 



26 
31 

43 

53,54 

12.23 

99 

17 

80 

44 

— ,6 

S,73 

75 

64 

47 

102 

65 

41 

26 



84 
85 
33 

29 
16 
81 

76 

7 
97 



40 
8,9 
94 
63 
45 
25 

91 

4 



Huntron Instruments . 

Information Unlimited 
JDR, Microdeviccs . . . 
JS&A Group, Inc. . . . 



49 

150 

.132-133 
1 



}& W Electronics 129 

Jameco Electronics 144-145 

Jensen 49 

Kartes Production 11 

Ketthly 24 

H.J. Knapp 

Lakeside Industries 49 

MGM Audio, Inc 131 

McGee's Radio 129 

McGraw-Hill Book Co 104-107 

Masco Electronics , 123 

Micro Managements Systems, Inc 90 

Mkrotenna Associates 126 

Mikos 146 

Monarchy Engineering, Inc 151 

Mosaic Electronics 68 

Mountain West 152 

NRI Schools 16-19 

NTS Schools , 86-89 

Nabih's, Inc 125 

Nemal Electronics 138 

Netronics 76 

North American Soar , 120 

Pac-Tec Corp 121 

Paia Electronics 101.103 

N, A. Philips 124.125 

Poly Paks 152 

Pomona Electronics 25 

Priority One Electronics 149 

Professional Aids 119 

RCA 20,2 1 ;3 1 

Radio Shack 59,135 

Ramsey Electronics 143 

RD Unlimited 49 

Robotics Age 121 

Sabadia Exports 126 

SCR Electronics 150 

SMP, Inc 29 

Shure Brothers Inc 122 

Simple Simon Electronics 128 

Simpson Electric Co 22 

Sinclair Research 60-61 

Sinewaze 119 

Sinter Co 134 

Solid State Sales 142 

Soltec 118 

Spacecoast Research 130 

A.W. Sperry 28 

Standard Communications .... .23 

Suntronics Co. , Inc 138 

Surplus Electronics 147 

Symmetric Sound .49 

TAB Books 33 

Tayco Communications 148 

Tektronix 7 

Testek 153 

Test Probes ..117 

Triplet! 4 

Tri-Tek 142 

Ungar 49 

Universal Interface 76 

Vector Electronics Co 100 

Wersi Electronics 126 

Westland |J| 

Zenith Radio Co 64 
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Now there's a 
hand -held DMM 
tough enough to withstand acciden- 
tal drops, destructive environments, 
and input overloads — and still give 
you superior Beckman performance. 

The HD-100 from Beckman 
is drop-proof, sealed against contam- 




ination, and packed with overload 
protection. You won't find a more 
rugged meter inside or out. 

Drop- proof 

Constructed of double-thick 
thermoplastics, the HD-100 resists 
damage even after repeated falls. 
AH components are heavy duty and 
shock mounted. 

Water- and 
contamination-proof 

The HD-100 is designed to keep 
working even around dirt, heavy 
grime and moisture. 

The special o-ring seals, 
ultrasonically-welded display window 
and sealed input jacks protect the 
internal electronics of the HD-100 
from any source of contamination. 
The HD-100 is sealed so tightly, its 
even waterproof. 

Accidental overload 
protection 

All voltage inputs are protected 
up to 1500 Vdc or 1000 Vrms. Cur- 
rent ranges are protected to 2A/250V 
with resistance ranges protected 
to 600 Vdc. Transient protection 
extends up to 6KV for 10 micro- 
seconds. 



More meter for 
the money 

For starters you get 2000 hours 
of continuous use off a common 9V 
transistor battery. You can run 
in-circuit diode tests and check con- 
tinuity. You even get a one year 
warranty. 

The 0.25% basic volt dc accu- 
racy HD-100 serves you with 7 func- 
tions and 29 ranges. With one simple 
turn of the single selector switch, 
you can go directly to the function and 
range you need. There's less chance 
of error. 

Feature for feature you can't 
find a more dependable meter priced 
at just $169 (U.S. only). 

To locate your nearest distrib- 
utor write Beckman Instruments, Inc., 
Instrumentation Products, 2500 
Harbor Boulevard, Fullerton, CA 
92634 or call (714) 993-8803. 



BECKMAN 
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New Zenith push-button VIDEO ORGANIZER permits 
switching from one program source to another 
without changing cable connectors. Lets you select up 

to six different program sources for viewing. Up to three different 

sources for recording. Even lets you view one program source while 

simultaneously recording 

another. All this without 

changing cable 

'connections! 




TELEVISION VIEW 



VCR RECORD 



ZENITH 



Model siow 

At last the nuisance of manually changing cable connec- source to another with pushbutton ease - without 
tions is a thing of the past! changing connections. 

With Zenith's new Video organizer, separate input and Equally important, the Video Organizer's advanced engi- 
output jacks enable you to make a complete connection neenng design by Zenith results In low insertion loss and 
of TV and vhf antenna or cable TV antenna, subscription high isolation Eliminates electromagnetic interference 
TV decoder, video disc player, video cassette for maximum picture quality. And permits greater flex- 
recorder video game and home ibmty in use and ease of operation for 
computer or other auxiliary ^^^ —- more hours of uninterrupted home 
video equipment. ^^F^M/lff vicle0 en i°V ment 
So you switch from one program ^^ write now for more information' 



The quality goes in before the name goes on." 
Zenith Radio Corporation/Service. Parts & Accessories Division/11000 Seymour Avenue/Franklin Park, Illinois 60131 
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